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‘ANTI-FOULING” OIL made by the 
Remarkable new “HEART-CUT” PROCESS 


This new oil— the best known to science... 
gives you a cleaner engine . . . more economy 
...minimum carbon residue. 



It’s here now ! The remarkable motor oil from the giant new 
$42,000,000 lubricating oil plant at Lake Charles, La. The 
plant that's been the big talk of the oil industry for months. 

New Premium Koolmotor is made by the unique •‘Heart- 
Cut” Process which retains only the choicest part of the finest 
crudes. It’s so superior that in recent engine tests it outscored 
nine other major premium motor oils. No wonder Premium 
Koolmotor is better in every way 1 Cleans better, seals better, 
cools better and fights acid, sludge and corrosion far more 
effectively. Switch to this remarkable new oil today. 

start saving fioi/ars today . . . stop at 

CITIES © SERVICE 



A LIGHTWEIGHT FIRE EXTINGUISHER 
THAT’S 


FOR CABIN FIRES 


Here’s the lightweight, water-type, fire extinguisher 
that’s specially designed for airplane cabins. Made 
by Kidde, it’s easy to use, ruggedly built, fool-proof 
in operation . . . and it weighs only 7% pounds fully 
charged, including mounting bracket . . . holds over 
a quart of anti-freeze water solution that flows freely 
at —40° F! 

How does it work? With one hand! Just turn the 
handle . . . which punctures a carbon dioxide cart- 
ridge . . . and press the thumb release. A powerful 
stream of water can be accurately aimed at seat 
cushions, blankets, papers. Simple and light enough 
for a stewardness to use ... so effective it puts out 
fires in a matter of seconds. 


Beautifully finished in pastel shade which blends 
with cabin interiors, this self-contained unit can be 
recharged in flight . . . without tools or special equip- 
ment. Just fill with plain water, slip a spare COa 
cartridge in the handle and it’s all ready for use 
again! Write for complete information. 


Walter Kidde B Company, Inc. . 3 1 11 Main Street, Belleville 9. N. J. 
In Canada! Walter Kidde & Company ol Canada, Ltd., Montreal, P. Q. 
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It was only ten years ago that this country's first 
helicopter, the Sikorsky VS-300, made aviation his- 
tory by rising a! few inches off the ground. It car- 
ried only one man - Igor Sikorsky. But it was the 
beginning of a story of leadership, of pioneering in 
a new field. 

Now, just ten years later, the newest and largest of 
a long line of successful Sikorsky helicopters has 
completed its flight tests and is now in production. 
Designated the H-19 for the Air Force, this latest 
helicopter can carry ten passengers (or eight litter 
patients) plus a crew of two. 

In addition to the traditional Sikorsky ruggedness, 
it combines many important advances in helicopter 
performance, dependability, maintenance and ease of 
handling on the ground and in the air. 

Known commercially as the S-55, the craft has a top 
speed of well over 100 miles per hour and a service 
ceiling of about 13,000 feet. With auxiliary tanks, 
it has a ferry range of approximately 1,000 miles. 

Constant pioneering in research and development work 
brought this latest helicopter to the production line 
at Sikorsky Aircraft. And this is still only the be- 
ginning. The pioneering goes on and on. 


SIKORSKY AIRCRAFT 
Bridgeport, Connecticut 


WHO'S WHERE 


Changes 

► New Appointments— Hamilton Standard 
division changes: John F. Burridge and 
James Shinkoff have been named representa- 
tives of Hamilton Standard Service Corp. at 
Dayton and Washington, D. C., respec- 
tively; W. F. Chappel will cover Baltimore 
and Hagerstown area; Ted C. Fisher, a senior 
field rep is being reassigned as supervisor of 
field service. A. B. Thatcher and Samuel B. 
Sherwin have been assigned to Hamilton 
Standard’s sales dept, from the engineering 
dept.— the former as chief sales engineer-pro- 
pellers, the latter as chief sales engineer- 
aircraft equipment; R. E. McCormick is 
being transferred to Hamilton Standard’s E. 
Hartford office as asst, to W. P. Huxley, 
sales manager, in charge of military sales; 
Harry M. Arnold, asst, service manager, is 
being reassigned to fill new post of chief 

P Howard R Railey, former U. S. civil air 
attache in France, Belgium, and Luxemburg, 
has joined Aircraft Engine & Parts Corp., 
N. Y. C-, as a vp, and will handle European 
sales with hq in Paris. ... Dr. Russel P. 
Harrington has been nominated head of aero 
engineering at Rensselaer Polytechnic In- 
stitute, succeeding Dr. Paul E. Hemke who 
is now the dean of faculty. 

S. E. Weaver will head Northrop Air- 
craft’s newly organized special weapons dept., 
which will conduct research and develop- 
ment projects outside field of manned mili- 
tary aircraft; W. J. Cemy, formerly director 
of engineering, has been made asst, to the 
president, and Warren G. Knieriem has been 
named chief engineer. 

Lt. Col. Donald J. Wilkins, USAF, has 
been appointed to handle U. S. Army and 
AF recruiting advertising and publicity. He 
formerly had worked on AF procurement 
advertising and publicity. . . . Robert L. 
Hutchinson has been appointed manager of 
legal dept, of Curtiss-Wright’s Propeller di- 
vision. . . . William J. Cizek has been named 
to a position on Earl Slick's personal staff; 
Neil Hartwig and Lewis Patteson are the 
airline’s new district sales manager and sta- 
tion manager respectively at Cleveland. 


Honors and Elections 

► Transocean Air Lines— Douglas F. John- 
son, vp-sales; Sherwood A. Nichols, secs', 
and exec. asst, to president; and Samuel L. 
Wilson, vp-operations, have been elected to 
the board of directors. 

Capt. Thomas F. Jardine, Panagra pilot, 
has been honored by the airline on com- 

S letion of 20 yr. of service. . . . John F. 

yme, vp and director of research and en- 
gineering of Airborne Instruments Labora- 
tory has received the Fellow award of the 
Institute of Radio Engineers. 


Recovering 

Don Sprague, aircraft sales manager for 
Turco Products, Inc., is reported recovering 
from a double skull fracture resulting from a 
fall Jan. 25. He is convalescing at his home, 
1808 Dalton Rd., Palos Verdes Estates, 
Calif. 


INDUSTRY OBSERVER 

► USAF rocket test missile with a 500-mi. range has been flying under 
complete control for nearly two months at White Sands, N. M., with 
only minor maintenance problems. Missile is landed, refueled, and again 
sent aloft to determine endurance capabilities of engine and component 
parts. Intact instrument recovery is important advance in rocket develop- 
ment, both in upper air research and in rocket guidance technique. 

► North American production engineers are studying a new experimental 
aircraft production technique which uses electronic application of heat 
during a cutting process to "soften up" ferrous and non-ferrous metals. 
Resultant decreased cutting time and longer cutting tool life gives promise 
of far-reaching future applications in sawing, milling, drilling, routing 
and shaping operations. Heat applications to such tough thick-gage 
materials used in new high-speed combat planes may do much to over- 
come relative slowness and drudgery of present-day cutting methods. 

► Today’s turbojet engine heat blasts do not materially affect concrete 
runways, according to recent CAA airport paving tests, but still higher 
temperatures in the future may require some changes in paving design and 
construction. Tests of effect of special jet fuel spillage on the materials 
used in pavement joints indicates that a bituminized latex joint is superior 
in resistance to deterioration as compared to asphalt and tar joints. In blast 
tests with fighter planes, maximum ninway temperature was found at 
about 10-20 ft. from exhaust at about 36 percent throttle. Advancing 
throttle to 100 percent had effect of raising the tail of the plane so that 
point of contact of blast with pavement was moved out to about 30 ft. 

► Boeing Airplane Co., Wichita, has turned over its first production 
B-47A to the USAF aircraft engineering inspection board for a week’s 
inspections prior to preparation for flights. Present indications are at 
least 75 of the planes are to be built. 

► Canadian Pacific’s de Havilland Comet jet transports in the new 48-seat 
version will include an eight-seat forward smoking compartment and 40 
seat main cabin. Manufacturer says the Comet will carry this number of 
passengers in nonstop stages up to about a maximum of 1750 mi. in 
around 4 hr. Beside the first two Comets definitely on order (AVIATION 
WEEK, Dec. 19), CPA is negotiating for additional planes. 

► Chance Vought has incorporated a vaned nosewheel on the F7U-1 
Cutlass fighter, to get prerotation of the wheel prior to touchdown. Air 
from the jet engine compressor is piped to a nozzle which discharges the 
air against vanes on the wheel, causing rotation of the nosewheel to a 
peripheral speed of 80 to 100 mph. 

► Boeing Airplane Co. is taking a look at the Swedish SAAB-90 Scandia, 
twin-engine transport, with a possible view to licensing production of the 
plane in this country. Newer versions (90A-3 and 90B-3), aimed at U. S. 
airline needs, would carry 30 to 38 passengers instead of 24-32 as in the 
former version. Powerplants are Pratt & Wliitncv R-2180 with 1800 hp. 
for takeoff, designed as replacement engines for the 1400 hp. R-2000s. 

► Some large manufacturers of components, accessories and equipment 
who have been supplying essential parts of powerplants and aircraft as 
their own distinct products are currently disturbed about a growing 
trend among firms which they have been supplying to get into “compe- 
tition" by making components previously purchased outside. 

► Prototype Aerocar will soon have a 125-hp. Lycoming engine installed, 
in place of the 100-hp. Franklin previously used, for further tests prelimi- 
nary to construction of first 14 production Aerocar flying automobiles. 

► British Airspeed Ambassador full-span wing has passed a structures test 
loading at Famborough equivalent to the effect of a 50 ft./sec. upgust 
on the fully loaded transport at cruising speed, or to four and one-naif 
times the load normally carried by the structure in steady normal flight. 
Test was conducted with a new polygraph electronic recorder, which 

S ’ves simultaneous readings on all strain gauges as loading is applied, and 
is been developed by Airspeed’s research department. Actually the wing 
passed the requirement with 20 percent overstrength. 
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The big trend in tubing is to OSTUCO "Single Source" Service, 
because it speeds delivery— assures uniform, high quality— 
and drastically reduces final costs. 

Complete modern facilities for manufacturing, shaping, 
and fabricating tubing, all in one plant, make it unnecessary 
to ship materials from one supplier or one location to another. 
Single control of production provides tubing that meets your 
most exacting specifications. Red tape is eliminated.You write 
one order, get one bill, and responsibility is clearly fixed. 

OSTUCO produces both seamless and electric-welded steel 
tubing in a broad range of sizes and shapes . . . performs all 
operations necessary to supply you with finished or semi- 
finished parts. Write direct or to our nearest Sales Office 
for new free booklet "Fabricating and Forging Steel Tubing." 



PLANT AND MAIN OFFICE: SHELBY 1, OHIO 


AVIATION CALENDAR 


Mar. 22— 'Pratt & Whitney distributor oper- 


Airmotive Carp., Love Field, Dalis, 
lar. 24-Fifth annual flight _ propulsion 
meeting, sponsored by tl 
the Aeronau 1 — ' c - : 

Cleveland. 

lar. 27-28— American Society for Testing 
Materials, Committee D-14, spring meet- 
ing, 1916 Race St., Philadelphia, 
lar. 28-31-National Plastics Exposition, 
sponsored by Society of the Plastics In- 
dustry, Navy Pier, Chicago, 
lar. 30-31-Sixth annual helicopter forum, 
sponsored by the American Helicopter 
Society and the Institute of the Aero- 
nautical Sciences, Ben Franklin Hotel. 
Philadelphia. 

lar. 31— Greater New York Safety Council 

conference on air travel safety. Hotel 

Sutler, New York, N. Y. 

pr. 4-6— Engineering and Maintenance 

conference, Air Transport Assn., Hotel 

Continental, Kansas City. 

pr. 4-8— National Production Exposition, 

sponsored by the Chicago Technical So- 

,11- Pni.nml Cb.um.1 Mnlnl 


il Sciences, Carter Hotel, 


ies Council, Stevens Hotel, Chi _ 

Apr. 6-1 20th National Aircraft Standards 
Committee western division meeting. Air- 
craft Industries Assn, offices, Los Angeles. 
Calif. 

Apr. 10-12— Annual convention, American 
Society of Lubrication Engineers, Hotel 
Statlcr, Detroit. 

Apr. 12— American Society of Mechanical 
Engineers, Aviation and Gas Turbine di- 
vision, Hotel Statler, Washington. D. C. 

Apr. 16-20— Annual business meeting, Amer- 
ican Assn, of Airport Executives. Neil 
House Hotel, Columbus. Ohio. 

Apr. 17-19—1950 aeronautic meeting. So- 

Statler. New York City. 

Apr. 24-26— Airport Operators Council, third 
annual meeting, Hotel Carter, Cleveland. 

Apr. 26— Stainless steel valve clinic, spon- 
sored by Cooper Alloy Foundry Co., 
Hotel Statler. Buffalo. 

Apr. 29-30— Fifth annual southeastern air 
show and exposition, Jacksonville. Fla. 

Mav 3-4-1 5th National Aircraft Standards 


eting, 


lircraft Ir 


dustries Assn, offices, Los Angeles, Calif. 

May 5-6— Midwestern conference on fluid 
dynamics and the national meeting of 
the American Physical Society, fluid 
dynamics division, University of Illinois, 
Urbana. 

Mav 18-20— Annual Meeting of Women’s 
National Aeronautical Assn., Tulsa, Okla. 

May 19-20— Seventh annual personal air- 
craft meeting, sponsored by Institute of 
Aeronautical Sciences, Lassen Hotel, 
Wichita, Kans. 

May 23-24— 40th National Aircraft Stand- 
ards Committee steering committee meet- 
ing, Washington, D. C. 

May 25-26— 8th meeting of council for mili- 
tary aircraft standards. Navy dept., Wash- 
ington. D. C. 

May 27-30— Wright Memorial Glider Meet, 
South Dayton Airport, Dayton. 
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NEWS DIGEST 


DOMESTIC 

Special Sessions court in a New York 
City borough, upheld validity of fed- 
eral air rule enforcement by local police. 
Ruling came as Long Island City, 
Queens, court acquitted George R. Neu- 
hauser. Northeast Airlines pilot, on po- 
lice aviation bureau charge of flying too 
low and violating the "anti-noise pat- 
tern” in an approach to LaGuardia Air- 
port last July 24. Court found the evi- 
dence insufficient and conflicting. 

Shipments of plane propellers and 
parts during last half of 1949 amounted 
to $26.6 million, bringing year's total 
to $57.6 million, Census Bureau and 
CAA reported. Deliveries were 13 per- 
cent higher than for 1948. U. S. mili- 
tary customers accounted for $45.8 
million (79 percent) of the '49 total. 
Value of propellers and parts shipments 
to civilians declined from $13.1 million 
in 1948 to $11.8 million in '49. Pro- 
peller plants, which employed 8377 
workers in December, 1949, shipped 
1 1,343 propellers in 1949 against 23,004 
in 1948. 

New chairman of the Research and 
Development Board, succeeding Karl 
T. Compton, is William Webster, for- 
mer Deputy to Secretary of Defense 
on atomic energy matters. Webster, 
executive vp of the New England Elec- 
tric System, Boston, was consultant to 
Atomic Energy Commission from 1947 
until named to the deputy post in 1948. 
He also headed the Military Liaison 
committee to AEC until September, 
1949, when he returned to New Eng- 
land Electric. 

Josh Lee’s nomination by President 
Truman for another six-year term on the 
Civil Aeronautics Board has been con- 
firmed by the Senate. Senate Com- 
merce Committee had passed over the 
nomination three times following ob- 
jections to the appointment by non- 
scheduled airline groups (Aviation 
Week Mar. 6). 

Dr. Alexander Klcmin, helicopter au- 
thority, died at his home following a 
heart attack last week. He was 61 years 
old. Dr. Klemin had been head of the 
Guggenheim School of Aeronautics of 
New York University from its founding 
in 1919 until he retired in 1945. He 
was technical editor of Aero Digest at 
the time of his death. He was a mem- 
ber of ASME, SAE, RAS, IAS, E&W, 
and authored numerous technical books 
and articles. 


FINANCIAL 

Wright Aeronautical Corp. reports 
1949 net income of $1,296,835 after 
provision for S745.000 federal income 


taxes. This compares with $1,517,020 
profit in 1948 after $1,011,000 federal 
income taxes. Sales were $74,910,259 
in 1949, against $49,798,799 in 1948. 
Dec. 31, 1949, backlog of $59,808,000 
compared with $41,900,000 the pre- 

Boeing Airplane Co. declared a $1 
per share dividend payable Mar. 31 to 
stockholders of record as of Mar. 30. 

General Electric Co. and its con- 
solidated affiliates earned net profit of 
$125,639,000 for 1949, 1.5 percent 
more than the $123,835,000 record 
earnings in 1948. Sales last year were 
$1,613,564,000 against 1948 sales of 
$1,632,701,000. Dividends last year 
amounted to $2.50 a share, including a 
special of 50 cents per share. 

Glenn L. Martin Co. reported earn- 
ings of $5,131,500, or $4.52 per share, 
for 1949. The gain compared with a 
net loss of $16,711,000 for 1948, and 
was “the most substantial since 1945.” 
Company said it was due mostly to 
fact that no commercial model inven- 
tory write-offs were required last year, 
in contrast to 1948 and 1947. 

INTERNATIONAL 

Avro Tudor Mk. 5 crashed during ap- 
proach at Llandow Airport, Wales, 
killing 80, including crew of five, and in- 
juring three passengers. Plane was char- 
tered from Fairflight Ltd. to carry 
ruby fans to and from Dublin. It 
crashed about 60 yd. short of the field 
on the return trip. Visibility was good. 
Two earlier Tudor versions disappeared 
in the Atlantic in 1948 and 1949. Tu- 
dor craft had been taken off scheduled 
service. 

Avro Jetliner, 50-passenger plane 
made at A. V. Roe Canada Ltd., To- 
ronto, will make its first international 
flight next month to visit the Society 
of Automotive Engineers at New York 
International Airport Apr. 19. Plane 
is expected to make the Toronti-New 
York trip in about 45 min. at 500 mph. 
The Jetliner flew from Toronto to 
Ottawa, where it was demonstrated re- 
cently, in 36 min. 5 see., averaging 395 
mph. The Avro CF-100 jet fighter 
made the nearly 300-mi. flight in 25 
min. Usual airline flight time for the 
run is 1 hr. 40 min. 

A Vickers Viscount turboprop air- 
liner, carrying British European Airways 
markings, is to visit Amsterdam, Brus- 
sels, Zurich, Rome, Madrid, Lisbon, 
Copenhagen, Stockholm, Oslo, and 
Paris during a demonstration tour late 
in March and early April. BEA has 
20-30 Viscounts on order and expects to 
begin sendee with the craft early in 
1952. 



ConnECTion 

takes only a Second 



through type— each engineered for 
your specific application. 
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These rugged, permanent hangars 



cost less than you think 


. . . because they’re Standard Hangars by Luria 
• Easy to Erect • Easy to maintain • and Available Now! 

Why pay a premium for a special hangar? You can get exactly 
what you want, faster, easier, and at lower cost, from Luria’s 
standard line. For Luria hangars offer you all the time-saving, 
cost-saving advantages of standardization. Yet the line is so 
flexible — with such a wide range of sizes and optional features 
— that your exact needs can easily be met, for anything from 
the smallest municipal airport to the largest terminal or military 
installations. 

Luria hangars are permanent, heavy steel-frame structures — 
designed to provide maximum strength and rigidity with fewer 
structural members. All field connections are bolted. And all 
structural members are shop fabricated, ready for fast, 
economical erection. 

If you're planning to build new hangars, administration 
buildings or airport utility buildings, why not see how much 
you can save by doing it the Luria way? Mail coupon below for 
Luria Bulletin on Airport Buildings. 

Standard Buildings by LURIA 
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DME Order: New Life for Airway Plans 



DME ANTENNA is scarcely noticeable under the fuselage of a DC-3 


$4 million award takes 
all-weather navigation 
out of planning stage. 

By Charles Adanis 

The nation’s long-range program for 
establishing modern electronic naviga- 
tion and landing aids along the federal 
airways moves into high gear as multi- 
milion-dollar equipment procurement 
contracts vie for attention with hitherto- 
dominant planning phases of the proj- 

T'his development was pointed up 
last week as Civil Aeronautics Admin- 
istration awarded the largest equipment 
contract in its history for 450 DME 


stations costing $4,210,750. Hazeltine 
Electronics Corp., Little Neck, L. I., 
New York, submitted the winning bid 
in competition with Federal Telephone 
& Radio Corp., Clifton, N. J.; Bendix 
Radio div. of Bendix Radio Corp., Bal- 
timore; and Specialty Assemblying & 
Packing Co., Inc., Brooklyn, N. Y. 

► Volume Output in 1951— DME is a 
device using radar-type radio pulse trans- 
missions to inform pilots continuously 
of their distance from a radio range. 
The DME transponders are part of the 
air navigation system being installed for 
both civil and military use under the 
Radio Technical Commission for Aero- 
nautics’ interim all-weather airways pro- 

^Under terms of the Hazeltine con- 
tract, the first DME transponder will be 
delivered to CAA for testing and evalu- 
ation by November, 1950. Five addi- 
tional transponders will be delivered in 
March, 1951, with production reaching 
40 units monthly by June, 1951. 
Ground DME equipment should be 
completely installed and ready for use 
early in 1^52. 

DME is a much-improved and modi- 
fied version of the “Racon” radar bea- 
cons which were used during the war 
and employed similar pulse techniques. 
DME uses ultra-high frequencies in the 
vicinity of 1000 megacycles-higher even 
than the frequencies employed for the 
omni-directional radio ranges, where 
the DME ground transponders will be 
located. 

Over 300 VHF Omniranges (VOR) 
are now operating in the U.S. They 


give pilots exact directional information 
concerning the flight paths they wish 
to follow. 

► Cockpit Dial— DME transponders at 
Omnirange sites will give pilot con- 
tinuous data on how far his plane is 
from the station. The information will 
appear on a simple cockpit dial— like an 
automobile mileage meter— which gives 


adjusted readings as the plane progresses 
along its flight path toward the Omni- 
range. 

At present, except for a few DME- 
equipped experimental aircraft, distance 
information is available only by calcu- 
lating from the time an aircraft passes 
over a marker beacon or other type of 
fix, located along an airway or ILS ap- 
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proach course. DME measurers time in- 
tervals in millionths of a second, trans- 
lating the data into miles. 

Normal DME range is about 40 miles 
at 1000 ft. and to about 200 miles at 
very high altitudes. Distances greater 
than 120 miles have been measured by 
DME with an accuracy of about two 
miles deviation in a hundred. 

► Millions for Program— The record 
CAA contract for DME equipment is 
only a small part of the money the 
agency has available for implementation 
of RTCA’s transition airways system, 
which includes such aids as precision 
approach and surveillance radar, instru- 
ment landing systems and the omni- 
directional radio ranges. CAA’s fiscal 
1951 budget (still to be approved by 
Congress) provides a record $25,157,000 
for the RTCA SC-31 program. Appro- 
priation in fiscal 1950 was $23,753,000 
and in fiscal 1949, $10,363,000. 

Included in the 1951 budget are 
CAA requests for 29 additional preci- 
sion approach and 22 more airport sur- 
veillance radars, 206 DMEs, 20 Omni- 
ranges, 30 high-intensity approach light 
systems and 35 VHF/ADFs (very high 
frequency automatic direction-finding 
equipment which permits plane identi- 
fication from the control tower and 
works in conjunction with the surveil- 
lance portion of GCA). There is no 

E revision for additional instrument 
nding systems. 

► Orders Listed— CAA currently has on 
order 49 surveillance radars, 22 precision 
approach radars, 44 VHF/ADFs, over 
50 ILS units and 36 mechanical inter- 
locks. The mechanical interlocks are 
used to insure greater safety and effi- 
ciency of coordination between traffic 
control centers and control towers. They 
prevent assignment of more than one 
aircraft to a single altitude and airspace 
block. 


The airlines are cooperating closely 
with CAA as it implements the RTCA 
program, since about three years is the 
minimum time lapse between state- 
ment of a need and operational utiliza- 
tion of the facilities specified in the 
need. CAA must file its budget re- 
quests with Congress at least six months 
before the end of a given fiscal year; 
another six months is usually required 
for approval by Congress; 12-18 months 
intervenes between placing of the order 
and delivery of equipment; and six 
months is required for placing the fa- 
cility in operation. 

► Facilities in Use-CAA had these 
RTCA-programmed airway aids in com- 
mission as of March 1, 1950: 94 ILS 
units, 328 VHF radio ranges (plus 45 
completed but not commissions), and 
3 precision approach and airport sur- 
veillance radars (at Chicago, Washing- 
ton and New York). In addition, three 
DMEs were operating on test. There 
are no VHF/ADF installations or me- 
chanical interlocks in operation. 

Three high-intensity slope line-type 
approach light installations (not strictly 
within the RTCA program) are func- 
tioning, or soon will be (at Washington- 
ton, Idlewild and Los Angeles). There 
are eight Bartow high intensity lighting 
systems in Alaska. 

► Appropriations Breakdown— Briefly, 
here’s the way money has been appro- 
priated for new airway aids in the U. S. 
and its territories through fiscal 1950 
(fiscal 1951 breakdown is not yet avail- 
able): 

• ILS. Through fiscal 1948, 96 installa- 
tions, $5 million; fiscal 1949, 46 installa- 
tions $3,358,000; fiscal 1950, 38 
installations, $4,586,000. 

• Airport surveillance radar (ASR). 
Through fiscal 1948, 8 units, $950,000; 
fiscal 1949, 27 units, $2,830,000; fiscal 
1950, 14 units, $3,430,000. 


• Precision approach radar (PAR). 
Through fiscal 1948, 8 units, $1,855,- 
000; fiscal 1949, no units or funds; fiscal 
1950, 14 units, $3,475,000. 

• DME facilities. Through fiscal 1948, 
16 units, $246,000; fiscal 1949, no units 
or funds; fiscal 1950, 396 units, $10,- 
251,000. 

• VIIF/ADF. No units or funds 
through fiscal 1949; fiscal 1950, 44 
units, $610,000. 

• VHF radio ranges. Through fiscal 
1948, 416 units, $18,755,000; no new 
units or funds since. 

• Mechanical interlocks. Through fiscal 
1948, no units or funds; fiscal 1949, 
8 units, $107,200; fiscal 1950, 28 units, 
$733,000. 

The above figures include the ex- 
pense of installing the facilities and 
placing them in initial operation, as 
well as the cost for procuring the actual 
equipment. CAA also has spent about 
$453,000 on high-intensity approach 
light procurement alone. 

First modern-type DME was built 
by the Combined Research Group at 
the Naval Research Laboratories, Wash- 
ington, D. C., late in 1945. Two sets 
of equipment were produced, one of 
which was used by CAA for test and 
demonstration purposes. Later, devel- 
opment contracts were given to the 
industry by both CAA and the Air 
Force, with the Navy and airlines pur- 
chasing some equipment on these con- 
tracts. 

► Cost per Plane— Airborne DME in- 
cludes a special transmitter and receiver 
weighing about 50 lb., although lighter 
units are under development. One 
model has around 60 tubes and will cost 
in the neighborhood of $5000-$6000. 
Suitable airborne equipment should be 
available in 12-18 months. 

The airborne transmitter sends out 
coded radio pulses which the ground 



AVIATION 


arch 20, 1950 


DME transponder receives and trans- 
mits back to the plane. Time required 
for this roundtrip is measured by the 
aircraft receiver, which translates the 
information to the pilot in terms of 
miles. An average of 30 such roundtrips 
between aircraft and ground DME 
transponder occurs each second. 

(Used in the cockpit in conjunction 
with DME and Omnirange equipment 
is an automatic computer which re- 
ceives DME and Omnirange pulses 
simultaneously. It gives a continuous 
course to the pilot along any line he 
chooses, even tliough the course is not 
along an airway toward or from an 
Omnirange.) 

► Paired Frequencies— To avoid confu- 
sion between responses by the DME 


Sweeping authority to reorganize the 
Commerce Department, including the 
Civil Aeronautics Administration, would 
be given to Secretary Charles Sawyer 
under the President’s government re- 
organization program, submitted to 
Congress last week. 

The program will become effective 
May 12 (60 days after its submission) 
unless it is vetoed by a majority vote of 
either the House or the Senate. Sawyer 
previously had asked that "the secretary 
should be free to determine his own way 
of organizing the department and mak- 
ing personnel assignments.’’ 

This is what the Commerce program 
would do: 

Secretary Sawyer would be given total 
control over the department and total 
responsibility for its performance. This 
would wipe out partial autonomy now 
enjoyed by CAA. He would have a free 
hand to shuffle personnel, functions, ap- 
propriations, property, and records of 
the department. This is in line with the 
Hoover Commission’s position that ef- 
ficient government requires that depart- 
ment heads assume responsibility for 
their department operations. 

► Six Secretaries— To the present top 
stratum-secretary, under secrctarv, and 
two assistant secretarics-there would be 
added an additional under secretary (for 
transportation) an administrative assist- 
ant secretary, making six secretary-level 
officials. This would promote concen- 
tration of authority in the department. 

Civil Aeronautics Board would retain 
its status as an independent regulatory 
agency. This is a victory for CAB Chair- 
man Joseph O'Connell over the Hoover 
Commission and Sawyer. The Hoover 
group, with Sawyer’s endorsement, pro- 
posed that the promulgation of air safety 
regulations be transferred from CAB to 


ground station to various aircraft in the 
vicinity, a series of "paired" frequencies 
is used for transmission of “interroga- 
tion" and "reply” pulses. Each DME 
ground transponder can serve up to 50 
aircraft simultaneously. When increased 
traffic makes additional capacity desir- 
able, it can be provided by modifying 
the ground equipment. 

Each ground station purchased under 
the Hazeltine contract consists of two 
transponders, one being used as a stand- 
by. In case of any malfunctioning of 
the transponder in operation, the twin 
unit is switched in automatically, and 
service to the aircraft continues with 
minor interruption. If commercial 
power fails, a standby generator will 
start functioning. 


Commerce. Sawyer also urged that 
Commerce be given authority over sub- 
sidies to air carriers. 

► More Authority— CAB chairman's au- 
thority would be increased by giving 
him control over all Board personnel, 
the distribution of business among 
Board units, and the use of funds- 
activities now carried on by the Board 
as a whole. The appointment of unit 
heads and the allocation of funds, how- 
ever, would be subject to Board ap- 

National Advisory Committee for 
Aeronautics would continue as an inde- 
pendent group. The Hoover Commis- 
sion's proposal that its activities be 
transferred to the Commerce Depart- 
ment were vigorously opposed by NACA 
and Sawyer. 

► Integrated Transportation— The Presi- 
dent's Commerce program moves in the 
direction of integrated control over all 
transportation. The general Adminis- 
tration attitude indicates that further 
moves in this direction can be antici- 

The reorganization recommended in 
the President’s program for maritime 
activities may forecast a parallel set-up 
for aviation activities. Under it the in- 
dependent five-member Maritime Com- 
mission would be abolished. A three- 
member maritime board in the Com- 
merce Department would take over the 
award of subsidies and regulatory func- 
tions. Its subsidy functions would be 
subject “to general policy guidance by 
the Secretary of Commerce.” Ship con- 
struction and other maritime promo- 
tional activities would be carried on by 
a maritime administration. Administra- 
tor would be the chairman of the 
maritime board, charged with coordi- 
nation between the regulators' and 


subsidy-granting activities and the pro- 
motional maritime activities. 

► Airline Subsidy— With the separation 
of subsidies from airmail payments, the 
time would be ripe for also giving 
Sawyer general control over airline sub- 
sidization. It is estimated that it will 
take at least another year, however, to 
work out a system of service payments 

Sawyer has long argued that a coordi- 
nated and equitable transportation sys- 
tem requires that the secretary control 
both direct subsidization to carriers and 
indirect subsidization through construc- 
tion of facilities, as well as route pat- 

► Sawyer’s Views— Sweeping authority 
which would be given Sawyer to re- 
organize Commerce under the Presi- 
dent’s program gives his views a new 
importance. In a letter last year to 
Chairman John McClellan (D., Ark.) 
of the Senate Committee on Expendi- 
tures in Executive Departments, Sawyer 
made the following points: 

• Opposed vertical plan of the Hoover 
Commission to divide the department 
into two main divisions: a transportation 
service (under which there would be six 
bureaus, including a civil aviation 
bureau, taking over CAA’s functions), 
and an industrial and commercial serv- 

8 Suggested a horizontal system of bu- 
reaus for various operating functions, 
with chiefs responsible to the secretary. 
® Organization sho":H be discretionary 
with the secretary, it said, and changes 
should be gradual and fit developing 
conditions. 

Johnson’s ‘Fat’ Is 
Aviation’s ‘Muscle’ 

Secretary of Defense Louis Johnson’s 
description of his armed services cut- 
back program as “reducing the fat and 
converting it into muscle” is contra- 
dicted, partially, by his own semi-annual 

High in praise of his own perform- 
ance, Johnson’s report is now at the 
printers, due for release in a week or so. 
One chapter of it, defending his econo- 
mies, was pre-issued as a press release, 
in reply to widespread criticism of the 
secretary. 

It appears that Johnson in his zeal to 
save money has cut away aviation activi- 
ties that arc “muscle”-and not "fat”— 
such as the following: 

° Aircraft procurement is cut back 
$306,795,000. 

This is in addition to the $735,000,- 
000 for USAF procurement impounded 
by the President. The result of the re- 
duction will be a gradual cutback in the 
USAF striking force from the current 
44 effective and 4 obsolescent groups 
starting in mid-1951. It will lead to an 


Commerce Plan Sent to Congress 

Measure would give secretary sweeping reorganization 
power; CAA slated to lose its partial autonomy 
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effective force of only 34 groups by 
1953-54, according to USAF, which 
estimates a 70-group force would be 
required to stave off an aggressor for an 
18-months mobilization period. 

• Guided missile procurement is cut 
$4,200,000. 

• Pilot strength is curtailed $11,464,- 
000, including $9,486,000 in the opera- 
tion of aircraft and $1,978,000 in flight 
pay both resulting from reductions in 
pilot and flight crews strengths. 

• Industrial mobilization is slashed $25,- 
938,000, by postponing plans to put the 
country on a war footing on M-day. 

In his pre-release Johnson made no 
mention of the $22,461,000 cutback in 
USAF research and development funds 
from the $233,000,000 appropriated by 
Congress for the current year. Accord- 
ing to testimony before Congress of 
Gen. D. L. Putt, director of research and 
development, this slowdown in USAF’s 
programs will result in an increased final 
cost by prolonging the period over 
which overhead expenses will have to be 
sustained. 

Although Johnson stated that "re- 
search and development . . . will be con- 
tinued (over the coming year) at about 
the same level as in fiscal year 1950,” 
his 1951 fiscal year budget, now before 
Congress, calls for reduced expenditures 
for both USAF and Naval aviation re- 
search and development, as follows: 

• USAF, $205,072,000, which compares 
with the $210,539,000 available even 
under the 1950 fiscal year cutback pro- 
gram. 

• Naval aviation. $74,775,685, which 
compares with the $77,853,434 avail- 
able during the current year. 

UAL Will Start 
Air Coach in May 

United Air Lines announced its in- 
tention to file for air coach service be- 
tween Los Angeles and San Francisco- 
Oakland by March 30. 

United’s notice fixes the date of 
March 30 as that on which tariffs will 
be filed with the Civil Aeronautics 
Board; April 29 as the date on which 
the company will start selling Los An- 
geles-San Francisco-Oakland air coach 
tickets, and May 14 as the date for start 
of service. 

W. A. Patterson, United president, 
said the airline will use DC-6 planes 
equipped to carry 70 passengers as 
against the 50 carried by these planes in 
United’s standard services. Three such 
planes are being equipped for coach. 

United proposes to operate three 
roundtrips daily at a one-way fare of 
$9.95 plus tax or approximately three 
cents a mile. Regular Los Angeles-San 
Francisco fare is $21.05 plus tax or an 
average of 6.1 cents a mile. Children 
under two may travel free; those from 


two to twelve at half-fare. Flights will 
operate at any hour and reservations may 
be made in advance according to the 
company’s proposal. 

Meanwhile, American Airlines has de- 
cided not to resume its coast-to-coast 
air coach service, suspended during the 
strike, until April 9, when it will put 
DC-6s on the run. The service had 
been carried on with DC-4s. 

Local Air Taxi 
Service Proposed 

Inauguration of local air taxi service 
in approximately 25 localities in co-oper- 
ation with major airlines is proposed for 
this summer with approximately 25 
fixed-base operators and two or more 
airlines participating, Joseph Garside, 
president of the Air Taxi Conference of 
America disclosed last week. 

Present plans and requirements for 
the initial test run are tentative, subject 
to the approval of the Air Traffic Con- 
ference or America, which will consider 
them at a meeting April 27 and 28 in 
Miami. 

Garside said the original program 
would be a “guinea pig" operation to 
test out proposed code of operating 
ethics for tire operators, minimum 
equipment and insurance requirements, 
etc., before expansion of the service to 
a full-scale nation-wide program. 

Garside, president of Wiggins Air- 
ways, Norwood, Mass., and Bob North- 
ington. Piedmont Aviation, Winston- 
Salem, N. C., and Sam Freeman, 
Somerset Air Service, Somerville, N. J., 
the two air taxi group vice-presidents, 
met in Washington last week with Air 
Traffic Conference representatives for 
preliminary discussion of the air taxi 
plan. 

First taxi services are expected to be 
spotted in areas where summer air travel 
is good and to give a varied picture of 
local operating conditions. 

Eventual planning calls for airlines to 


Chance Vought test pilot Paul Thayer 
readies the first production model F7U-1 
Cutlass for its initial flight from Hensley 
Field, near Dallas, Tex. The radical swept- 


sell straight-through air taxi transpor- 
tation to the passenger’s ultimate desti- 
nation in addition to his through airline 
ticket. Before this can be accomplished 
however, the airlines must be satisfied as 
to the responsibility of the air taxi oper- 
ator, his insurance coverage, equipment, 
maintenance, pilots, etc. 

Promotional material for air taxi serv- 
ice including posters to be placed at air- 
line ticket offices and folders describing 
air taxi service, are part of the eventual 
promotion program. 

Other planning contemplates that 
the air taxi operators will act as repre- 
sentatives for the airlines in off-airline 
communities selling straight-through 
tickets beginning with the air taxi trans- 
portation to the nearest airline terminal 

Plans for appointment of an execu- 
tive vice-president for the new Air Taxi 
Conference are being deferred pending 
recruitment of a large enough group of 
operators to finance a full-time confer- 
ence office operation. Meanwhile the 
three officers are conducting the pre- 
liminary organization. Membership ap- 
plications with an initial fee of $25 are 
being accepted from established fixed- 
base and charter-flight operators subject 
to the understanding that they will agree 
to conform to the operating practices 
code being developed or withdraw from 
the conference. 

EAL, TWA Planning 
To Buy More 4-0-4s 

Options on additional Martin 4-0-4 
airliners beyond the first firm order by 
Eastern Air Lines and TWA for 65 
planes (Aviation Week, March 13) 
will run the total program of the two 
airlines up close to the 100 mark, re- 
liable sources indicated last week. 

It was understood that Eastern had 
options for at least 15 airplanes beyond 
its original firm order for 35, while the 


Westinghouse J-34-WE-22 turbojets fitted 
or carrier-based operational jet aircraft. 
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number optioned by TWA in addition 
to its firm commitment for 30 planes 
was believed comparable. 

Meanwhile a shift in the sales organi- 
zation of Martin’s most direct competi- 
tor for postwar twin-engine transport 
sales, Consolidated-Vultee Aircraft 
Corp., was regarded as another outcome 
of the successful Martin 4-0-4 sales cam- 
paign. 

LaMottc T. Cohu, Convair president 
and general manager, announced that 
J. V. Naish had been named director of 
sales for his company in addition to his 
previous assignment as director of con- 
tracts. The appointment was called a 
move to strengthen and co-ordinate the 
Convair commercial and military sales 
program. H. D. Koontz will continue to 
direct management of the company’s 
commercial sales activities, and J. G. 
Zevely, former contracts administration 
supervisor, San Diego, was advanced to 
manager of contracts, San Diego di- 
vision, presumably to relieve Naish of 
some of his contract work. 

Another facet of the highly fluid twin- 
engine transport sales picture was the 
confirmation by TWA of the contract 
(Aviation Week, March 6) to lease 12 
nearly completed Martin 2-0-2 non- 
pressurized transports of 36-passenger 
capacity. 

TWA said these planes due for de- 
livery starting this July, will be used on 
medium- and short-haul domestic flights 
supplementing the TWA fleet of 61 
four-engine Constellations on order or 
in service. It was expected that the 
Martin 2-0-2s would supplant the older 
four-engine Boeing Stratoliners which 
TWA put back in commercial use in 
non-pressurized 36-passenger version 
after the USAF returned them. 

The Stratoliners are now up for 

The 2-0-2s will cruise at 265 mph., 
are equipped with tricvcle gear and re- 
versible pitch propellers, and have 
hydraulically operated steps built into 
the tail section of the plane. There are 
also provisions for passengers to carry on 
their own luggage to save time in board- 
ing and leaving the plane. 

The TWA announcement was taken 
by the aviation industry as definite in- 
dication that investigation of the recent 
Northwest Airlines 2-0-2 crash at Minne- 
apolis (Aviation Week, March 13), 
substantiated press reports that the 
plane crashed due to collision with a 
flagpole in a cemetery near the airport in 
extremely poor visibility. 

Seek to Learn Why 
Plane Struck Pole 

Northwest Airlines and Civil Aero- 
nautics Board investigators, probing the 
crash at Minneapolis that cost 15 lives 
(Aviation Week, Mar. 13), last week 


were trying to determine why the plane 
struck a 67-ft. flag pole to the left of 
the normal instrument approach path. 

Preliminary opinion is that impact 
with the pole weakened a section of the 
left wing of the Martin 2-0-2 and the 
plane crashed into a home about four 
miles away after the wing section fell 
off. 

The pilot, perhaps not realizing ex- 
tent of the damage from die collision, 
apparently had tried to pull up to go 
around for another approach. 

The flag pole stood in a cemetery 
about 4000 ft. south of the instrument 
runway of Wold-Chamberlain Field. It 
was about 400 ft. south of the inner 
marker, and about the same distance to 
the left of the extended center line of 
the runway. In a normal instrument let- 
down a plane at that point should have 
about 200 ft. altitude. 

Weather minimums at Wold-Cham- 
berlain are 400-ft. ceiling and one-half 
mile visibility. At time of the crash, ac- 
cording to Weather Bureau records, ceil- 
ing was 900 ft. and visibility one-half 
mile. 

NWA officials are quoted as say- 
ing that both immediately before and 
after the crash several planes made 
routine instrument approaches. These 
were offered as indications that the 
Wold-Chamberlain 1LS was function- 
ing properly. 

The flag pole was lighted, but not 
shown on navigation charts as CAA did 
not consider it a hazard. NWA says it 
never complained about the pole. Pres- 
ent plans are to re-erect it, although the 
new pole may not be as high as the old 

AA Settlement Grants 
Severance Pay 

American Airlines and Transport 
Workers Union (CIO) last week were 
ironing out final details of a new 18- 
month labor agreement covering the 
carrier’s ground workers. Other airlines 
were expecting the settlement to bring 
them headaches. 

The eleven-day strike of AA ground 
workers ended in compromise— but the 
union won one thing airline ground 
workers have never had, severance pay. 
and made headway in its determined 
fight against airline subcontracting of 
maintenance work. 

► PAA Next-Next on TWU’s list is 
the only other airline with which it 
has a contract covering ground workers: 
Pan American Airways. The airline and 
the union were scheduled to resume last 
Thursday negotiations which had been 
interrupted first by a jurisdictional dis- 
pute, and then later when the union 
became preoccupied with the AA bar- 
gaining. 

TWU is asking PanAm also to pro- 
vide “job security,” which includes 


severance and limitation on subcontract- 
ing. But the PanAm problem may 
be even more delicate than American’s. 
Another factor in job security, as the 
union understands it, is limitation on 
moving of maintenance work to other 
bases (Aviation Week, Mar. 13). 
PanAm presently has underway a large- 
scale moving of maintenance work to 
England. 

TWU feels the American settlement 
has strengthened its position in bar- 
gaining with PAA. Other unions of 
airline ground employes, even though 
not TWU affiliates, are expected to 
benefit from the precedent-setting AA 
pact. 

Here is how TWU and AA resolved 
the sticky job security issue: 

• A letter from President C. R. Smith 
to Francis A. O'Neill, Jr., chairman of 
the National Mediation Board, review- 
ing AA’s policy on farming out mainte- 
nance and overhaul work, and stating 
that the airline will do its best to main- 
tain job stability among its ground 
workers. 

• Severance pay, details of which were 
still being worked out last week. Orig- 
inally, the company had wanted sever- 
ance to begin after three years’ employ- 
ment; the union after one year. Ten- 
tatively, it looked last week as if two 
weeks' severance pay would be granted 
after one year's employment, another 
two weeks at the end of the second year, 
with an additional week for each year 
thereafter up to a maximum of- ten 
weeks’ severance pay after eight years’ 
employment. 

► Fair Swap— Also being talked out 
last week were "fringe” benefits, such 
as the wage differential between shifts. 
The contract when signed will not pro- 
vide for the across-the-board wage in- 
crease originally asked by the union. 
But TWU seemed satisfied to swap 
the wage increase for the Smith letter to 
the Mediation Board. 

The letter carefully explained that 
American would not contract to main- 
tain stable employment, but that it 
would try to do so. It said the company 
did not contract out work that could be 
done in its own shops, and stated that 
in 1949 it managed to maintain the 
best continuity of employment for 
ground workers in history because it 
did contract out non-recurring types of 
work. If the carrier had tried to do such 
work itself it would have had to in- 
crease its force for the duration of the 
job, then cut back. 

Although the letter would not be 
part of the final contract, and while it 
seemed fairly non-committal, TWU re- 
joiced. The' letter now is on file at the 
NMB, the union says. And if American 
ever contracts out work that TWU 
thinks it can prove can be done in the 
carrier’s shops, the letter might be a 
weaoon to prod NMB into interceding 
in the dispute. 
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LETTERS 


Insurance Controversy 

This letter is in reference to your article, 
"New Plan for Aircraft Insurance” on page 
43 of your Jan. 16 issue. . . 

While the article is, of course, disturbing 
to the soundly operated insurance carriers, I 
think the real danger lies in the fact that 
many aviation people are not fully informed 
insurance-wise and may become involved in 
difficulties because of such an article. I offer 
the following reasons for this statement: 

1. National Insurance Underwriters arc a 
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himself and, under the laws of many 
has unlimited liability to the other subscrib- 
ers who have purchased insurance through 
this reciprocal arrangement; thus, ^quoted 

cost to a subscriber. 

2. The plan of appointing fixed base op- 
erators as inspectors is impracticable. In 
many instances, an insured is inspecting and 
reporting on himself, which is certainly more 
ludicrous than of any practical value. 

3. Page 290 of the most recent issue of 
Best’s Insurance Guide reports on opera- 
tions of National Insurance Underwriters for 
the years 1947 and 1948. This report states 
that in 1947 the reciprocal paid out $158.90 
in claims and expenses for every $100 pre- 
miums collected. In 1948, the claims and 


ts of the concern as reported amounted 
to $150,000. This amount, as you well 
know, will not equal the value of the fleet 
of aircraft owned by some operators and is 
certainly but a pittance in comparison with 
the recent high liability judgments afforded 
claimants in aviation cases. 

4. The last statement in your article, "It 
currently has in force over $18 million of 
aviation insurance," may be quite imposing 
to the uninitiated. This figure is arrived at 
by totaling the limits of various liability 
coverages in force on insured aircraft. 

For example, a policy of modest size on a 
Cessna 195 might carry the following limits 
for bodily injury liability to the public — 
$100,000 for one person, $300,000 any one 
accident; property damage liability $300,000; 
passenger liability $100,000 any one person, 
$400,000 any one accident (4 passenger 
seats). The aggregate of these three cover- 
ages, as you will notice, is $1 million; thus, 
18 such policies would produce $18 mil- 
lion of aviation insurance and, in the ex- 
ample cited, this was a relatively small 
policy. We have coverage for one large oil 
company who on a DC-3 carry aggregate 
limits ot liability in the amount of $7 mil- 
lion, and it is very common for corporate 
owners of aircraft to carry limits totaling 
$2 million or $3 million per insured plane. 

Insurance Executive 
I feel sure your article will arouse interest- 
ing comments from people who are con- 
versant with the various angles of aviation 
insurance coverage. . . 

We act as adjuncts to insurance compa- 
nies, serving as surveyors, inspectors, apprais- 


long experience that appointments of fixed 
base operators as inspecting stations for in- 
surance companies are not practical, as such 
inspections are worthless and would merely 
operate as commissions to operators for the 
production of much undesirable volume 
business to the insurance company. 

this is a reciprocal company and 
assumes the liability of all others insured 
by them. The rates and premiums quoted, 
therefore, are not necessarily true for the 
risk. 

The misleading statement that this com- 
pany has written $18 million in aviation 
business should definitely be corrected, as 
figures published by the New York Insurance 
Department show that in 1948 the entire 

York State, wrote less than $25 million, 
including airlines, manufacturers, etc. 

Lester C. Wallace 
Wallack & Thompson 
111 John Street 
New York, N. Y. 


not reveal the premium received by National 
and passed on to the reinsurance company, 
nor does Best reveal that portion of the 
operating expenses (over and above claims) 
paid by the reinsurance company. Best’s 
report does state, however, that 80 percent 
of National’s liability is reinsured. 

Anyone interested in factual information 
lcgarding National’s financial condition can 
contact the Insurance Department of any of 
the aforementioned states, and will find the 

a. National’s reinsurance was arranged 
limiting maximum loss exposure on any 
one risk to $2000, and on any occurrence 
involving two or more aircraft to $7500. 

b. Following is the development of 
gross premiums written and surplus for 
the first five years of operation: 




N.I.U. Replies 

In regard to Aviation Week’s Jan. 16 
article outlining our new insurance plan for 
the private aircraft owner and the letters you 
have received commenting thereon, we be- 
lieve there are four points which deserve 
further comments and clarification by Na- 
tional Insurance Underwriters; however, be- 
fore discussing these points, we would like 
to advise as follows: 

National Insurance Underwriters was li- 
censed by the Insurance Department of the 
State of Missouri as a reciprocal insurance 
exchange on Jan. 15, 1945, and was organ- 
ized under the provisions of revised Statute 
of Missouri, 1939, Chapter 37, Article 11, 
by a group of 100 fixed base operators 
(affiliated with National Aviation Trades 
Assn.) who believed that reduced overhead 
and selection of risks would result in substan- 
tial savings in aircraft hull and liability 
insurance costs. National is also licensed in 
Arkansas, Illinois, Texas, Nebraska, Okla- 
homa and Kansas, and attorneys have been 
appointed to accept service of process in 

Now in regard to the four comments: 

1. "Appointing fixed base operators as in- 
spectors is impractical — more ludicrous than 
of any other practical value.” Answer: Op- 
erators do not inspect their own operations, 
but must be approved by their State Aviation 
Association Insurance Committee, which 
method of selecting risks has proven most 
successful in the past five years resulting in 
lowering loss ratios. As to the value of in- 
spection of private owner risks by the fixed 
base operators, a two-year trial program 
involving over 1200 privately owned aircraft 
produced a loss ratio low enough to warrant 
the rates quoted in your Jan. 16 article and 
still left the "largest part” of the premium 
dollar as a safety margin. Our five years’ 
actual experience leads us to believe that 
Mr. Wallack and the "insurance executive" 
the honesty and in- 

„ iPs operation as 

reported in Best’s Insurance Guide, we find 
that, unfortunately. Best's statement does 
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3. Regarding comments or 
million of aviation insura— 
force, we agree that this 
be imposing when appraising a con 
suring individual aircraft with : 
limits up to three 
each, or when appraising an old-line life 
insurance company which advertises insur- 
ance in force in the billions; however, when 
consideration is given to the fact that Na- 
tional's average aggregate risk per aircraft 
is under $10,000, we believe the $18 million 
figure is something of which to be proud. 

4. In regard to the statement “every pur- 
chaser of insurance immediately becomes an 
insurer himself and, under laws of many 
states, has unlimited liability to the other 
subscribers,” we advise that this is abso- 
lutely not true. We state unequivocally and 
after advice of Counsel, that no State of 
the Union has any law that provides un- 
limited liability for subscribers at a Recipro- 
cal Exchange. The Courts of the Country 
have uniformly held that the limits of lia- 
bility stated in the application or subscribers 
agreement completely governs the liability 
of subscribers or policyholders as between 

Wysong vs. Automobile Underwriters 
204 Indiana 493; 

State ex. rel. Adler vs. Douglas 95 

5. W. 2nd 1179; 

Griffith vs. Associated Employers Re- 
ciprocal 10 S.W. 2nd 129; 
and many others. 

Often these agreements provide for a 
contingent liability of not to exceed one 
additional premium, sometimes for more, 
and in many cases for a nonassessable policy. 
In the case of National, it is 25 percent of 
an annual premium on fleet owner policies, 
and 50 percent of an annual premium on 
private owner policies. In any event, the 
possibility of an assessment is most remote 
since reciprocal exchanges are required to 
maintain the same reserves as all other 
types of insurers as well as statutory surplus 




D. W. Kratz 

34 North Brentwood Blvd. 
Clayton Box 33 
St. Louis 5, Mo. 
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NEW AVIATION PRODUCTS 



Proven Actuator Now Available 

Fast-proven servo unit, used as component in Lear auto- 
pilots, put on market as general control device. 


A fast-response servo-actuator embody- 
ing a novel clutch arrangement designed 
to produce veiy smooth torque output 
is being placed on the market for the 
first time by Lear, Inc., Grand Rapids, 
Mich. 

Designated Model 118B-3, the actua- 
tor (left below) has never been available 
commercially as a general purpose con- 
trol device. But it has already seen con- 
siderable service as a component in 
Lear’s autopilots. 

Built to comply with Specification 
AN-M-10A, it can be used for open or 
closed loop servo systems. It finds appli- 
cation in remote positioning systems; 
follow-up servo system control for radar. 


gunfire, turret and autopilot controls; 
control of current and timing for spot, 
seam butt and flash welding; geodetic 
exploration equipment; radar antenna 
slewing and other aircraft and industrial 
purposes. 

► Components— The 4i-lb. device con- 
sists essentially of a cumulative-wound 
d.c. motor, reduction gearing and two 
counter rotating Magnetic Power 
clutches (right below) geared to a com- 
mon output shaft (shown in the draw- 

In operation, the motor, part of the 
reduction gearing and the driving mem- 
bers of the two clutches run continu- 
ously providing a source of kinetic en- 


ergy which is instantly available when- 

This energy is transferred to the unit's 
output shaft when the clutch coils set 
up a magnetic action to "lock” together 
driving and driven clutch members of 

Output torque is proportional to the 
differential excitation of the two coils. 
The explosion-proof motor that drives 
the actuator is rated for a normal out- 
put of 0.8 Ib.-in. at 10,000 rpm. With 
8ma. d.c. flowing in a clutch coil, a 
torque of 40 lb.-in. at 180 rpm. is avail- 
able at the output pinion. Lear says this 
is “equivalent to a power amplication 
factor of more than 130.” Its device is 
"analogous to a powerful vacuum tube 
amplifier where a few milliamperes are 
capable of controlling more than 130 
watts output.” 

► Clutch Design— Smooth power en- 
gagement is made possible through the 
design of the clutches, which have no 
axially moving parts. Instead, an iron 
powder is contained within the air gap 
between the two magnetic driving sur- 
faces of each clutch. As clutch coils be- 
come energized, the iron particles be- 
come magnetized and span the air-gap 
in a “seemingly solid mass.” 

Lear reports that although wear of 
these parts would be expected, since 
they slip in normal operation, extensive 
tests-on-off cycling of clutches more 
than 1 million times-have failed to re- 
veal apparent signs of wear or deteriora- 
tion in these parts. 

An advantage claimed for using 
powder instead of liquid in these 
clutches is that leakage and the possi- 
bility of poor starting characteristics at 
low temperatures are eliminated by this 
method. 

► Fast Action— The time constant of 
torque buildup is about 140 milliseconds 
when a step-function voltage is applied 
directly without forcing resistance. 
When excitation is applied via a vacuum 
tube, the time constant is shortened to 
30 to 80 milliseconds. This can be low- 
ered still further to 5 to 10 milliseconds 
by reducing number of turns in clutch 
coils and using pentodes of high cur- 
rent capacity. 

The output shaft of the device has a 
20-tooth. 48-pitch, 20-dcg. pressure 
angle pinion that can be removed to ex- 
pose a round shaft with key-well. 

Output end of the actuator also is 
designed to accommodate the Model 
913B Capstan produced by Lear. This 
provides a further gear reduction of 1:5 
and has a grooved drum for cable take- 
off. 

The actuator is designed to operate 
freelv through an ambient temperature 
range of —65 F. to 165 F. Maximum 
unit operating temperature for the 
device is 250 F. 

Outside dimensions of the actuator 
are approximately 7$x4}x3t in. 
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SHARP CLIMB resulting from Hclio design is demonstrated by the two-place version. 


Aeronca Will Produce Helioplane 

Ohio manufacturer will make the 4-place slow-landing 
craft, but Helio will handle sales and distribution. 


By Alexander McSurely 

Short landing and takeoff perform- 
ance of the new Helioplane Four now 
in construction at Norwood, Mass., will 
“at least equal” the 100-ft. ground 
runs for takeoff and landing in no-wind 
conditions achieved by the sensational 
two - place prototype Helioplane last 
year, Aviation Week has learned. 

Contract arrangements were com- 
pleted last week for Aeronca Aircraft 
Corp., Middletown, Ohio, to manufac- 
ture the production four-place version 
of the Helioplane for the Helio Aircraft 
Corp. of Norwood, Mass., developer of 
the plane, which will handle its sales 
and distribution. (The manufacturing 
plan was forecast in Aviation Week, 
Nov. 28. 1949.) 

► Timetable-Tentative plans call for 
the following timetable: 

• July 1950. Certification of the Helio- 
plane Four by CAA. 

• Production of components of first pro- 
duction planes to start at Aeronca a 
few weeks after certification, with parts 
shipped to Norwood for final assembly. 

• Transfer of final assembly department 
to Middletown will take place some 
time after completion of the first 25 
units at Norwood. 

• Total 1950 nrodvetion is scheduled 
at 100 Helioplane Fours. 

Designed and engineered by Prof. 
Otto Koppen of Massachusetts Institute 
of Technology to the specifications set 
un by Prof. Lynn Bollinger of Harvard 
University school of business adminis- 


tration, the Helio Four is being watched 
closely by all the personal aircraft manu- 
facturers, and by fixed base operators 
and aircraft owners as well. 

► Proof of the Pudding— Prof. Bollinger 
has been one of the most outspoken 
critics of today's personal type airplanes, 
which he says lack utility primarily be- 
cause of their relatively high landing 
speeds and relatively long landing and 
takeoff run requirements. His recent 
study on “Personal Aircraft Business at 
Airports,” published by Harvard, 
blamed the slump in personal plane 
sales after the first postwar boom, on 
the “unfortunate pattern of limited 
utility into which tne personal aircraft 
industry had been frozen.” He is vigor- 
ously pushing the Helioplane Four into 
the market to prove his contentions. 

Problems or certification of the first 
Helioplane Four will be watched with 
special interest. CAA officials from Ad- 
ministrator Del Rentzel on down have 
pledged full cooperation in getting the 
Helioplane across the tedious hurdles 
of certification. Critics of present-day 
CAA procedure see the certification of 
the Helioplane as a test case. Main at- 
tack on certification requirements has 
always been that they were inflexible 
and penalized new ideas while paying 
a bonus on conformist designs and 
strict conventionality. 

► Advanced Design— Prof. Koppen’s 
Helioplane design is the most novel 
combination of advanced features in 
small-plane design since the prewar 
Weick Ercoupe and Koppen’s prewar 


Skyfarer. Yet there are few features of 
the Helioplane which have not been 
well proven individually on military 
and civil craft. 

Features of the prototype Helioplane 
which presumably will be included as 
standard equipment in the Helioplane 
Four include: 

• Castering landing gear for crosswind 
landings. 

• Full span flaps. 

• Leading edge slats automatic, aero- 
dynamically-operated. 

• Split rudder, half operated by pedals; 
half linked with stick for two-control 
flying. 

• Large diameter constant speed pro- 
peller for high thrust at low propeller 

• Reduction gear arrangement making 
possible low propeller rpm. for noise 
reduction, without affecting engine rpm. 

• “Hush box” engine silencer developed 
by Koppen. 

► Slownight— In achieving its short 
landings and takeoffs the prototype was 
able to maintain level flight at speeds 
below 28 mph. It is expected that the 
Helioplane Four will be capable of 
level flight speeds around 30 mph. 

The airplane is not expected to lose 
in cruising performance and range, by 
the innovations which make its slow 
flying possible, and will be competitive 
with other fixed-landing gear four- 
placers in its power class, Helio Corp. 
officials have stated. 

► Speed and Range— This would put 
cruising speed somewhere around 125 
mph. and range around 500 miles at 
cruising rpm. under no-wind conditions. 

Studies by Prof. Bollinger will de- 
termine the distribution program, 
which will probably be started in De- 
troit or some other large midwestem 
industrial city. It is believed that the 
plane can best be utilized in metropoli- 
tan areas, by business firms, who can 
operate it from parking areas or other 
tennis court-sized open spaces near their 
plants. First purchasers of the plane 
will be selected on a “market testing” 
basis to determine the craft’s potential 
utility in a wide variety of uses. 

It is understood the plane will have 
an all-metal wing and a steel-tubing 
fuselage, which might use either a 
fabric or sheet-metal covering. 

► Mutual Compliments— Bollinger said 
Aeronca had been selected to build the 
Helioplane Four because the company 
had "excellent production facilities, 
skilled workers and a reputation for de- 
pendable workmanship.” 

Aeronca pointed out that it would 
continue with production of its 1950 
versions of the two-place Tandem 
Champion and the four-place Sedan, 
and paid tribute to the Bollinger-Kop- 
pen plane design for its "previously un- 
heard-of utility for business and pleas- 
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9" HIGH SPEED HEAVY DUTY 

Permanently lubricated. Handles all 9"- 
7"-5" Abrasives. Patented spindle lock 
for changing discs. Comes complete — 
ready to go to work. No load speed 
5000 R.P.M.— 115 Volt, 11 Amperes. 
Ball-Bearing equipped. No. 1250 


7" HIGH SPEED HEAVY DUTY 
Handles all 7" and 5" Abrasives. Comes 
complete ready for use. No load speed 
4250 R. P. M. — 115 Volt, 9 Amperes. 
Ball-Bearing equipped. No. 1267 




High Speed 
SANDERS 


take high surfacing costs 
for a ride 


They're designed to meet your particular 
requirements. Engineered and built to 
give long, satisfactory service — thou- 
sands upon thousands of SIOUX users 
prove it. Get SIOUX and increase your 
profits and customer satisfaction. All units 
Universal Motor equipped. 


7" SPECIAL ELECTRIC SANDER 
Handles all 7" and 5" Abrasives. Com- 
plete for immediate use. No load speed 
3500 R.P.M. — 1 15 Volt, 5 Amperes. 
Also available in 32 Volt. No. 1265 


HH||W "RESIN BOND” 
911111a Abrasive Discs 

A Type for Every Purpose 
INDUSTRIAL — for heavy duty work. 

REGULAR — for body work on light gauge Metal. 
OPEN COAT — for paint removal — fenders, door 
panels, woodworking Non-loading, Non-clogging. 



Authorized SIOUX Distributors 
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Special Sabre Performs Research Role 


North American fighter ingeniously instrumented for 
investigating flight load problems of swept-wing craft. 


A special flight-researeh-version of 
the North American F-86A Sabre jet 
fighter is providing valuable data on 
loads encountered during various ma- 
neuvers with swept-wing craft. 

Designated the EF-86A, but known 
informally as Sabre No. 5. the special 
airplane carries no combat equipment 
but mounts a quarter million dollars 
worth of special research instrumenta- 

► Little Data— When North American 
engineers began the design of the 
world's first high-speed swept wing com- 
bat plane during the Spring of 1945 
they had little research data and no 
practical information to guide them. 
Following V-E Day. captured German 
research reports began trickling into this 
country, and National Advisory Com- 
mittee for Aeronautics wind tunnel test 
and theoretical data began to expand on 
the basis of its own analysis of the wing 
sweep problem. 

But throughout the design of the air- 
plane. one question remained un- 
answered— what effect does wing sweep 
have on aircraft flight loads? 

R. E. (Dick) Schleicher, North Amer- 
ican’s chief structures engineer, and his 
group of stressmen were vitally con- 
cerned with the answer to this question 
and, in its absence, designed the F-86 
structure on the basis of past experience 


combined with educated guesses. 

► Special Speedster-To determine how 
right or wrong they were in their as- 
sumptions, they proposed that one of 
the regular production F-86s be 
equipped with special research instru- 
mentation and flown through a broad 
series of tests so that actual loads on 
the airplane could be determined. 

These results could indicate the areas 
in which they had been ultra-conserva- 
tive, thus permitting a lightening of the 
structure in that region. Conversely, 
this evidence would indicate that, by 
leaving the extra-strong structure as is, 
the critical Mach number of the air- 
plane might be raised with safety. 

► NACA In Program— The North 
American proposal to the Air Force was 
accepted and the fifth production air- 
plane (Sabre No. 5) was selected for 
this "special treatment." 

Because results of the program would 
have application to other swept-wing 
aircraft, the NACA was invited to par- 
ticipate in the program, and plans have 
been completed for turning the plane 
over to its test pilots and research men 
after completion of North American’s 
own program. 

► Instrumentation— All of the loads on 
an airplane in flight are produced bv air 
pressure and, therefore, flight load re- 
search is basically the determination of 


pressures about an aircraft in various 
maneuvers. 

Instrumentation of a research airplane 
consists of devices for obtaining these 
pressures and recording the readings, 
and equipment for recording speed, alti- 
tude and attitude of the plane at the 
instant these pressures are taken. 

Flight loads can also be determined 
by strain gage technique, but these re- 
sults are applicable only to the particular 
structure investigated and furnish an in- 
complete record for complete loads 
determination. 

► Key Device— Basic unit in the instru- 
mentation of Sabre No. 5 is the “trans- 
ducer.” This tiny device, weighing only 
a few ounces, consists of a diaphragm 
exposed to the atmosphere, a mechani- 
cal linkage to a coil, and supply and 
return lines to handle the current. 

Pressure or suction of the airstream 
over the surface actuates the diaphragm. 
The mechanical linkage from the dia- 
phragm then rotates a wiper arm, moves 
a core axiallv, tensions a strain gage, 
etc., depending upon the individual 
system used. The transducer developed 
bv G. M. Giannini & Co. for the Sabre 
No. 5 installation actuates a wiper arm. 
All of these systems, however, are usu- 
ally segments of a potentiometer, which 
varies the voltage passing through the 
unit in proportion to the pressure over 
the diaphragm. 

► Selector Panel— A total of 240 trans- 
ducers is installed in the wing, fin and 
stabilizer of Sabre No. 5, each with a 
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supply line from the aircraft electrical 
system and a return line from the trans- 
ducer. 

The return line is led to a main 
junction panel on the port side of the 
fuselage adjacent to the cockpit. A 
selector panel is mounted inside on the 
starboard side of the cockpit and is used 
to select only those groups of trans- 
ducers whose readings are of primary 
interest in the particular test to be 
conducted. 

A duplexer unit, mounted next to the 
selector panel, is used to duplex the 
readings so that a maximum of 144 
different readings accommodates all 240 
transducers and also that readings on a 
selected group of transducers can be 
taken with an increased frequency over 
that possible when all transducers are 
connected into the circuit. 

► Oscillographs-Af ter passing through 
the duplexer, the readings are carried 
to recording oscillographs mounted in 
the upper nose of Sabre No. 5. Two of 
these are used, one handling data from 
the wing and one data from the empen- 
nage. 

These units are basically transducers- 
in-reverse, that is, the voltage variation 
from the transducer is changed back 
into mechanical motion of an arm at- 
tached to a stylus. 

The end result of this instrumenta- 
tion is an ink trace on a long roll of 
paper. 

To provide suitable correlation points 
for these data, information on aircraft 
speed, altitude, angle of attack and yaw 
are recorded on the rolls simultaneously 
with the transducer readings. 

This provides detailed information 
on the action of the airplane as the 
pressures are recorded. 

A test panel is used to check out the 
entire system, including more than 
3000 soldered connections, prior to a 
flight trail. 

► Data Presentation— After these data 
have been obtained from a flight test, 
weeks, and even months, of analysis are 
required to determine results. 

One of the difficult problems posed 
by such research is selection of methods 
for presenting the data obtained. In- 
stantaneous presentations arc simply 
obtained: a plot is made of the pres- 
sure distribution over the aircraft at a 
given speed, angle-of-attack, altitude 
and angle of yaw, together with con- 
trol surface position in most cases. Hun- 
dreds of thousands of such instantane- 
ous plots can be made from the results 
of just one flight test. 

The problem is to develop a means 
of presentation which shows the varia- 
tion of these data with each other. It 
is in this respect that Sabre No. 5 be- 
comes simply a test instrument and the 
real labor and value of the program 
results from the interpretation of the 
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must then be interpreted 

0 suen parameters as span loading 
: to angle of attack, variation of max- 
im lift with speed, variation of maxi- 
m lift with pitching velocity, varia- 

1 of control effectiveness and stick 
forces with each of these maneuvers, 
effect of wing twist on pressure distribu- 
tion and vice versa, effect of fuselage and 

rage deflection on control effec- 
i, critical flutter and divergence 
dach number c 


ts bending and torsion 


tiveness, i 
speeds, crit 
surfaces as il 
moments, e 
► Benefits to Accrue— It is apparent that 
all of the data of interest to engineers 
concerning a new airplane cannot pos- 
sibly be obtained even during the life- 

“saw*.. 


r future design, and 
concentrate on obtaining only these 
a with the greatest accuracy and 
ed by the most economical method, 
is is the difficult problem of the re- 
search scientist and one solved largely 
on the basis of experience. It is for this 
reason that the Sabre No. 5 program 
is a joint activity of North American. 
U. S. Air Force and technicians of the 
NACA. 

But the information obtained from 
this progr; 

high perfoi 


rogram can nave an important 


New Research Plan 
Would Aid Engineers 

Recent House passage of the Na- 
tional Science Foundation Bill means 
that after five years of delays the Foun- 

’ ^ 

another 
ago will be 

i vetoed 
in 1947. 

lis unique, new federal organiza- 
is not planned to build a better 
ine or even design a better wind 
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passed by the Senate a year ago 
ironed out. Present indicatio 
that the measure probably v 
signed by the President, who 
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tunnel. But it may help to do both 
these things by promoting basic re- 
search in such fields as mathematics 
and physics as well as in other types of 
basic investigations. 

► Background— The foundation was first 
proposed five years ago by Dr. Vannevar 
Bush, then director of the Office of 
Scientific Research and Development. 
In a sense the Foundation grew out of 
OSRD, but the approach is to be 
reversed. 

OSRD organized and stimulated ap- 
plied research to make “machines” out 
of the knowledge scientists had accumu- 
lated in the laboratory. But this war- 
time effort “used up” some of the store 
of basic research achievement and 
didn’t replace it. The problem now, as 
seen by scientists, is to build back our 
stockpile of fundamental scientific 
knowledge. 

U. S. scientists are almost unanimous 
in backing the proposed foundation. 

► Operation-There will be no new 
laboratories operated by the Founda- 

It will have no control over exist- 
ing federal research agencies such as 
NACA. But, armed with contract- 
making authority, grants, loans and 
scholarships, the Foundation will work 
with existing federal and private lab- 
oratories to encourage basic research. 

In addition, it will get into aviation 
research policy by initiating and sup- 
porting basic research related to na- 
tional defense. This phase of the pro- 
gram, the bill directs, shall be carried 
out after consultation with the Secre- 
tary of Defense. 

► Other Jobs— Because it seems likely 
to be finally enacted, the science foun- 
dation legislation will permit the new 
agency to evaluate research programs of 
both federal and private laboratories. 
But it will not be able to do more than 
make recommendations. 

Other jobs to be carried out by the 
Foundation: Fostering interchange of 
scientific information, both within the 
nation and with foreign countries; and 
maintaining a roster of scientists. 

► Setup— The President would appoint 
a full-time, 51 5,000-per-year Director 
and 24 part-time Members of a Policy- 
Making Board. 

Best bet to be the first head of the 
Foundation, if he’ll accept the job, is 
Dr. Bush, now President of the Carne- 
gie Institution of Washington. 

There is some opposition in scientific 
circles to two amendments put into 
the bill in the House: One would re- 
quire an FBI investigation of all per- 
sons employed by the Foundation and 
all scholarship recipients: the other 
would limit funds for the Foundation 
to 5500,000 for the first year with a 
ceiling of $15 million for any year 
thereafter. 



Alcoa pioneers again with 
large 75S Aluminum Forgings 
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Setup for subjecting square skin panel to compressive loads in horizontal test machine to 
determine stress distribution around circular opening. Critical shearing stresses also were 
measured for reinforced and unreinforced holes in simply supported square plates. 


Reinforcement of Openings Studied 

Experimental, theoretical checks at NBS bring data 
on doubler plate fastenings and other hole factors. 


The need for openings for mainte- 
nance access, windows, doors, lights and 
retractable landing gear in stress carry- 
ing skin of aircraft has resulted in some 
perplexing structural considerations. 

Frequently, these holes are reinforced 
with metal rings— doubler plates— riveted 
to the sheet inner surface, thus increas- 
ing thickness and rigidity of the mate- 
rial at the edge of the hole. But it has 
not been known how well such a rein- 
forcement approaches the ideal in con- 
fining the disturbance in stress flow to 
the immediate neighborhood of the 
hole and, at the same time, adding 
least weight to the structure. 

► Studies Initiated— To get a better un- 
derstanding of reinforcements and prac- 
tical improvements in their design, the 
National Bureau of Standards has been 
engaged in extensive experimental and 
theoretical studies sponsored by the 
Navy Bureau of Aeronautics. 

This work began with an analysis of 
symmetrical reinforcements around a 
circular hole in a plate under uniform 
tension. To reduce the stress concen- 
tration with minimum weight increase, 
it was found that a reinforcement 
should concentrate most of its mass 
near the edge of the hole. Such a gradu- 
ation in the thickness of a reinforce- 
ment is not practical from a construc- 
tion standpoint. 

However, a flat ring, of the same 


thickness as the skin and of outside 
diameter equal to twice the hole diam- 
eter, was found to be almost as effective. 
Consequently, this type of reinforce- 
ment was selected for further study. 

► Theory Checked— The plane stress 
theory assumes that the reinforcement 
is an integral part of the sheet and that 
the stresses do not vary across the plate 
thickness. In practice, reinforcing plates 
are riveted to the stressed skin, and 
large variations in stress distribution 
across the thickness may occur. 

Tensile tests throughout the elastic 
range were applied to a panel with riv- 
eted symmetrical doubler plates of dif- 
ferent sizes and rivet arrangements to 
determine the effect of these stress vari- 
ations on the accuracy of the plane 
stress analysis. 

Strain measurements were taken at 
several positions bn both the sheet and 
the reinforcement. Comparison of the 
measured strains with those computed 
from the plane stress theory showed 
good agreement outside the reinforced 

Measured and computed reinforce- 
ment strains agreed best in the case of a 
reinforcing ring fastened with two con- 
centric rows of rivets. 

► Rivets. Adhesive— Outer surfaces of 
modem aircraft must be kept smooth as 
possible to minimize drag so that the 
airplane can attain higher speeds. 


Hence, hole reinforcements are placed 
on the inner surface only. 

A panel with an asymmetrical rein- 
forcement was chosen for test to failure, 
revealing that the principal effect of re- 
inforcing one side of a sheet only is to 
introduce bending moments which tend 
to bring the reinforcement into the 
plane of the sheet. High bending 
stresses may also occur in tne reinforce- 
ment itself. 

Since the tests of panels with riveted 
doubler plates indicated that there was 
an incomplete transfer of load from the 
sheet to the doubler plate, a tensile 
test was made of a panel in which the 
symmetrical reinforcement of the hole 
was bonded to the sheet with an adhe- 
sive. Agreement between experimental 
results and those computed from the 
plane stress theory was excellent. 

► Curved Surfaces— Access holes may be 
located in the curved surfaces of air- 
craft. and it is desirable to know the 
effect of this curvature on the strain 
distribution around the hole. Compres- 
sive tests were made on curved panels 
whose radii of curvature varied from 
10 in. to infinity (flat sheet). 

The test data were analyzed in terms 
of the plane stress theory, neglecting 
curvature, since no theory for curved 
sheet with a reinforced circular hole was 
available. Computed values for strain 
concentration throughout the elastic re- 
gion agreed well with those determined 
experimentally for the unreinforced re- 
gions of the panels. 

In the reinforced regions, however, 
the strains in the sheet near the hole 
were higher than the computed strains, 
while those in the reinforcement were 

This may be traced to the fact that 
the reinforcements in these tests were 
fastened with only one row of rivets 
and thus did not function as an integral 
part of the sheet. Deflection measure- 
ments show that reinforcement of the 
hole does reduce bending in the imme- 
diate vicinity of the hole. A reinforce- 
ment on one side of the sheet onlv has 
a large moment of inertia about the 
mid-thickness of the sheet and thus 
resists bending better than a symmetri- 
cal reinforcement of the same total 
thickness. 

► Buckling Factors-Imporhmce of 
smooth wing surfaces for high-speed 
flight makes it desirable to eliminate 
surface buckling which occurs when the 
critical load of a panel is exceeded. 

The effect of cut-outs on the buck- 
ling load has been studied both with 
and without reinforcement. The com- 
pressive buckling load was determined 
theoretically for six simplv-supported 
square plates, three of which had un- 
reinforced central holes of different di- 
ameters. Buckling loads for these 
plates were found to be only slightly 
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But you can offset much of your 
operating expenses with the in- 
ternational Steel Mul-T hangars. 
International Mul-T hangars pay 
for themselves. They are econom- 
ical — to erect, to maintain. 

Don't let a shortage of build- 
ings hamper your operations when 
you can get what you need quick- 
ly .. . easily . . . from Internation- 
al Steel. 

From single-unit T-hangars to 
commercial steel hangars . . . from 
all-purpose utility sheds to cargo 
storage structures . . . Internation- 
al Steel buildings will do the job 
for you. Write today. 
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lower than that for an unperforated 
square plate of uniform thickness. 

Theoretical elastic buckling loads for 
square plates with a central hole of 
diameter one-fourth the length of a 
side and reinforced with doubler plates 
are larger by from 55 to 122 percent 
than those of a plate without a hole. 

The computations also indicated that 
the buckling strength of a square plate 
with a central hole, although dependent 
on the volume of the reinforcing mate- 
rial, is relatively independent of the 
shape of the reinforcement. 

► Shearing Stress-Since the panels 
forming the strcssed-skin surface of air- 
planes are subjected to shear loads as 
well as to compressive loads, the critical 
shearing stresses of simply-supported 
square plates with a central circular hole, 
reinforced and unreinforccd, were also 

The calculated elastic critical shearing 
stresses of plates with reinforced holes 
were from 20 to 236 percent higher 
than those for plates without holes. The 
critical shearing stress of a square plate 
is lowered by the presence of a central 
hole but raised by reinforcing the hole. 
Increase in buckling load is dependent 
on shape and size of reinforcement. 

► Sandwich Panel— The need for main- 
taining aerodynamicallv smooth sur- 
faces has led to the developments of 
sandwich construction to replace sheet- 
stringer construction in aircraft. The 
sandwich plates are made with a rela- 
tively thick core of low-density, low- 
stiffness material such as balsa wood, 
to which is bonded a thin covering 
layer of high-stiffness material such as 
aluminum alloy sheet. 

When a sandwich panel is attached 
to some other member, it may be neces- 
sary to transfer the loads from the mem- 
ber to the panel by means of a pin 
which fits into a reinforced hole in the 
panel A theoretical analysis was made 
to determine the stress distribution in 
a flal plate near a reinforced circular 
hole loaded bv a pin. 

The analysis was then checked by 
comparison with test results on an ac- 
tual sandwich panel. The results indi- 
cate that the theoretical values can be 
used in the elastic range in design 
problems involving sandwich construc- 
tion with pin-loaded cutouts. 

► General Observations— Several general 
conclusions may be drawn from these 
investigations of reinforced cutouts in 
the stressed-skin surfaces of aircraft: 

The reinforcement is more effective 
in reducing the stress concentration at 
the hole when it is fastened to the 
sheet with at least two rows of rivets 
or bonded to the sheet so that rein- 
forcement and sheet act as an integral 

If the reinforcements are attached 
(Continued on page 34) 
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ARROWHEAD 1950 MODEL 
ROCKER BOX COVER GASKET 

Developed in cooperation with airline engin- 
eers, this new Silastic gasket provides less 
leakage, greater service — more savings. Pre- 
vious silicone gaskets withstood heat satis- 
factorily, but under compression they squeezed 
out to the extent that bolt holes tore away 
and leaks resulted. The new Arrowhead gas- 
ket, designed to provide satisfactory service 
under both heat and compression, has proven 
to be the answer. Available for R-2800, 
R-4360 and other engines. 


"The Dow Corning Silicone Rubber, 
T. M. Reg. U. S. Patent Office. 


ARROWHEAD 1950 MODEL 
PUSH ROD HOUSING SEAL 

After more than two years of cooperative de- 
velopment between Arrowhead and a major 
airline, this new packing now solves a main- 
tenance problem which has long been costly. 
Field reports indicate that these seals, even 
when in close proximity to exhaust stacks, 
complete 900 hours between overhauls in very 
satisfactory condition. Pictured is the silicone 
seal ring for R-2000 and R-2800 engines. (Ar- 
rowhead part No. 710561) Also available for 
Wright and other PW engines. 

These two new products, the result of coop- 
erative engineering between Arrowhead 
and major airlines, ore NEW in design, 
NEW in manufacturing technique, and make 
previous products obsolete. Both products 
are now in service on the largest domestic 
airlines. Write for complete information. 
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F or several years the Engineering and Research 
Departments at Collins Radio Company have been 
working on a number of ideas for improving aircraft in- 
strumentation and methods of (light control. One impor- 
tant result of this work is the development of aircraft 
equipment and instruments which present to the pilot 
easily interpreted steering information for flying IIS 
approaches. 

In brief, this new equipment obtains heading, rate of 
turn, altitude and other flight information from the air- 
craft instruments and radio and computes, instant by 
instant, steering information for the pilot. This informa- 
tion displayed on one easily visible crosspointer type of 
instrument, tells the pilot how to maneuver his airplane 
to make good a chosen course. He is thus relieved of the 
present necessity for continuously scanning and inter- 
preting a large number of flight instruments to obtain this 
same information. 

The steering information provided by the equipment 
assists the pilot to fly a precise course on the ILS beam, 
thus permitting landings without excessive maneuvers 
after breakout. All factors influencing flight are taken 
into account and the steering information is automatically 
corrected against potential errors, particularly those due 
to presence of wind, change of wind direction or velocity, 
change in aircraft trim, speed, power setting or flap posi- 


tion, and roughness or short period disturbances in the 
ILS beams. Steering information is also provided during 
enroute flying for maintaining constant heading, altitude 
and pitch attitude and for making procedure turns. 

Extensive flight and laboratory tests have proven the 
worthiness of this idea and the capability of the equip- 
ment. Engineering of the equipment to specific types of 
aircraft and to meet all details of airlines operating re- 
quirements remains to be accomplished. Collins is most 
interested in insuring that the final design, form and 
function of the equipment is determined in cooperation 
with the airlines and other aircraft operators. To this end 
Collins is hopeful that interested operators will wish to 
share in extensive flight evaluation tests of pre-produc- 
tion models of this equipment under their own routine 


operating conditions. Models of the equipment, includ- 
ing full instrumentation, will be available in the immedi- 
ate future, at reasonable cost, for flight evaluation. Various 
forms of steering display instruments will be available. 
For example, the Pilot’s Steering Indicator illustrated 
combines steering display and equipment function con- 
trol. Another type of PSI will combine steering display 
and artificial horizon. 

The Steering Computer and instrumentation is the 
first equipment resulting from the Collins Radio Com- 
pany’s flight instrumentation development program, the 
goal of which is a completely coordinated system of navi- 
gation and flight control. 


IN AVIATION RADIO 


COLLINS RADIO COMPANY, Cedar Rapids, Iowa 
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To be absolutely sure of getting the very latest and 
best in aviation radio equipment, you owe it to your- 
self to look first to Bendix Radio. For, as the oldest and 
most successful manufacturer in this highly specialized 
field, Bendix Radio represents all that is implied in the 
word leadership . . . the largest, most modern plant 
and production facilities in the industry ... an engi- 
neering staff second to none ... a world-famous 
reputation for reliability, made under every conceiv- 
able set of flight conditions. However, Bendix Radio’s 


leadership is most clearly evident in its record of 
achievements, in pioneering and perfecting such 
remarkable developments as V.H.F. Omni-Direc- 
tional Range Navigation Systems, Radar, G.C.A. and 
many others now accepted as standards by airlines 
and military authorities alike. Whatever your needs 
in communication-navigation equipment, for ground 
or airborne installations, you can specify Bendix 
Radio with every confidence that you are getting the 
first word in quality and the last word in design. 


Whatever the Plane or Purpose . . . 
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VHF Transmitters • H. F. Transmitters • Radio Control Panels • Antennas • Indicators 
Automatic Radio Compasses • Marker Beacon Receivers • Announcing Systems 
VHF Communication and Navigation Receivers • Inter-Communication Systems 
H. F. Receivers • Radio-Magnetic Indicators • Ground Controlled Approach Landing 
Systems • Flightweight Personal Plane Radios • VHF Omni-Directional Range Systems 
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(Continued from page 28) 
in this way, the plane stress theory can 
be used in the elastic region for com- 
putations of the average median sur- 
face stresses in the sheet and reinforce- 
ment and to predict changes in the hole 
diameter. 

Reinforcement of one side of the 
sheet only introduces bending moments 
which tend to bring the reinforcement 
into the plane of the sheet and may re- 
sult in bending stresses in the reinforce- 
ment of the same order of magnitude as 
the median fiber stresses. 

The median fiber strains in the unre- 
inforced regions of cylindrically curved 
panels of moderate curvature can be de- 
termined with sufficient accuracy from 
the plane stress theory for flat panels. 

A cut-out in a square panel, particu- 
larly if the panel is under shearing load, 
may reduce the buckling stress consider- 
ably. Reinforcement of the hole may 
increase the compressive and shear 
buckling stresses to values higher than 
those for a panel without a hole. 

The plane stress theory may be used 
to compute accurately the stress distri- 
bution in the neighborhood of a rein- 
forced circular hole loaded by a pin, in 
a plate of sandwich construction, where 
practically all the load is carried by 
sheets of metal bonded to each other 
or to a light-weight core. 
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Voice Communication 
By Light Beam 

Development of equipment which 
makes possible air-to-air and air-to- 
ground voice communication over an 
invisible light beam, has been disclosed 
by physicists at Northwestern Univer- 
sity laboratories. 


This new equipment, the fruit of over 
seven years research conducted by the 
university under Navy sponsorship, is 
said to be decidedly more versatile than 
light beam communication systems de- 
veloped by the Germans and Japanese 
during World War II. 

► Spotlight Action— Made up primarily 
of a transceiver, many of the details on 
range, power and design of the set are 
secret. But it is known that it is almost 
impossible for this type voice communi- 
cation to be intercepted or jammed by 
enemy action, since the beam is spot- 
lighted at the receiving aircraft or 
ground installation, instead of being 
broadcast in all directions as are radio 

Light beam communication does not 
depend on special channels and can 
be interrupted only when an opaque 
object comes between the transmitter 
and receiver. 

► Types— The set has a wide beam 
angle so that the transmitter does not 
have to be pointed directly at the 
receiver— an important improvement 
over German and Japanese models. 
Further, their systems were stationary, 
operating from a tripod apparatus sim- 
ilar to a surveyor’s transit, while the 
new equipment can be used in forma- 
tion flying or even for ship-to-ship com- 
munication on a rough sea. 

The aircraft model operates on 28v. 
d.c. or 115v. a.c. and has about half 
the range of sets designed for use on 

A portable unit, which mav replace 
the walkie-talkie, has been developed for 
field use. It can be carried easily by 
one man and with its wide beam angle 
can be used effectively to contact mov- 
ing aircraft or tanks. 

► Light Source— The new system em- 
ploys a gas discharge light source which 
can be varied electrically to carry voice 
communication. One light source em- 
ployed in the transmitter unit is a 
caesium vapor arc-lamp operating in an 
atmosphere of argon gas. 

The resonance light from the lamp 
is similar to that emitted by yellow 
sodium vapor-lamps used for street 
lighting, except that the caesium vapor 
arc-light is in the near infra-red region 
—just beyond the visible range. 

► How It Functions— Operation of the 
equipment is described briefly by Pro- 
fessor Walter S. Huxford, research as- 
sociate in Northwestern's department 
of physics: 

“The light intensity from the trans- 
mitter is varied in accordance with the 
frequency of the voice. The light beam 
falls on a light-sensitive receiver at a 
distance, the signals are amplified and 
the fluctuations are then converted back 
into voice signals . . which can be 
received on head sets or over a public 
address system. 
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ingenuity in design development and engineering as well as precision and 
efficiency in manufacturing, has been well known and highly respected in the aviation industrj 
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courteous attention. Wm. R. Whittaker Co., Ltd., 915 N. Citrus Ave.. Los Angeles 38, Califon 
Eostern Officer, Baltimore, Md.; Mid-We.iern Rep>., Associated Air Services, Love Field, Dallas, T 


WAfUS**, 


w |TH v 


fpiA* 11 






AIR ASSOCIATES 

Teterboro, New Jersey 

DALLAS, TEXAS • CHICAGO, ILLINOIS • GLENDALE, CALIF. 
EXPORT DEPARTMENT • CABLE ADDRESS ‘AIRSOC, TETERBORO’ 



Pilot-Scientists 

Advanced course trains 
specialists for probing 
secrets of fast flight. 

First details of a graduate school at 
Princeton, engaged in training picked 
groups of Air Force and Navy engineer- 
pilots to become “airborne scientists,” 
were revealed at an initial annual forum 
on supersonic flight inaugurated re- 
cently under the sponsorship of the 
Aviation Writers Assn, in conjunction 
with the university. 

The school has been set up to give 
test pilots a broad base in advanced 
aeronautical engineering. Through ac- 
tual flight and classroom demonstra- 
tions, it is training them to observe 
and report on remote phenomena en- 
countered in transonic and supersonic 
flight. 

Major aim of course is to turn out 
pilot-scientists capable of generating 
their own ideas on the solution of 
aeronautical problems and to instill in 
these men the urge to take more initi- 
ative in air-bome research. 

It is believed this training will af- 
ford more effective use of research 
craft as tools for probing into many of 
the unknown factors of transonic and 
supersonic flight. And it should result 
in more intelligent gathering, by pilots, 
of quantitive research data critically 
needed in the development of future 
high-speed fighter planes. 

► Requirements, Enrollment— I leaded 
by Professor Courtland D. Perkins, 
formerly associated with the aerody- 
namics laboratory at Wright Field, the 
training program— called Flight Engi- 
neering Research— requires that new 
students already be pilots and have at 
least an engineering degree. 

Some students come direct from 
West Point, while others are veteran 
research pilots. So far, 3? men have 
gone through the two-year course. 
Presently, there are 10 Air Force and 
2 Navy pilots, and 1 ground officer at- 
tending, while the Navy plans to dou- 
ble the number of its students next 

Not all studying is done in class- 
rooms. Many problems are worked out 
in actual flight— with a Cessna HO and 
a B-25 bomber. 

► Shortage— The need for the school 
was seen shortly after the war, when it 
became apparent— with the increased 
use of research craft— that there was a 
severe shortage of military pilots tech- 
nically qualified for scientific investiga- 
tion of flight phenomena in the 
transonic-supersonic zone. 

According to Perkins, there were 
some "scientist-pilots" in these groups, 
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but most simply were very good pilots, 
with engineering backgrounds too weak 
for the extremely complex job at hand. 

Even now, Perkins claims, Wright 
Field “is not carrying the ball in flight 
research.” It needs “more pilots with 
ideas" who approach this difficult air 
research task primarily as scientists. 

He believes proper training will over- 
come this shortage of ideas and turn 
out men “who can effectively handle 
the new field of applied aerodynamics.” 
Currently, says Perkins, NACA pilots 
constitute, on the whole, the best flight 
research group in the country. 

► Research Aloft— One reason for the 
shortage of scientist-pilots, states Per- 
kins, is the greater emphasis on the use 
of research planes, rather than wind 
tunnels, to gather data for the design 
of supersonic craft. 

He says that the ability of wind tun- 
nels to point the way in aircraft design, 
accurately predict performance of high- 
speed craft while they're still on the 
drawing board, and reveal costly de- 
sign errors before they are built into a 
plane, has dropped sharply with the 
advent of transonic-supersonic flight. 

For this reason, he claims, a major 
part of advanced aerodynamic research 
—particularly in the area of transonic 
flight-lias left laboratories on the 
ground and taken to the air. “We now 
are moving into an area where manned 
test flights and the use of remotely con- 
trolled craft becomes the primary re- 
search effort, because there is no way to 
get the same information from wind 
tunnels.” 

► Tunnel Limitations— Perkins believes 
that for the next five years at least, the 
major source of research material for 
aircraft designers will be the results of 
the flight programs being conducted 
by the AF, Navy and NACA. 

He points out that test sections of 
present transonic-supersonic tunnels are 
too small for checking large scale models 
as used in subsonic tunnels. Further, 
the Reynolds number in high-speed 
tunnels is too low to accurately simu- 
late airflow conditions encountered in 
actual flight, he says. 

Perkins claims’ that at transonic 
speeds “wind tunnels are almost use- 
less as a means of obtaining experimen- 
tal evidence” and that with present 
knowledge, “there is not much point in 
building tunnels for gathering transonic 

► How Flight Can Help— While tun- 
nels using large-scale models “can pre- 
dict very accurately how a plane de- 
signed for subsonic flight will fly after 
it is built,” it is almost impossible "to 
translate findings with present labora- 
tory equipment at speeds ranging from 
Mach .95 to 1.25.” However, “the pic- 
ture clears up somewhat above M 1.25." 

(Continued on page 3S) 
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Perkins believes that findings in 
actual flight experiments will aid in 
the development of improved tunnels. 
In line with this, the AF is planning to 
build high-speed tunnels with much 
larger test sections than available in 
present installations. 

When asked by Aviation Week 
if it wouldn't be more economical to 
stress development and use of wind tun- 
nels, instead of research planes, as the 
primary means of gathering data for the 
design of future supersonic craft, Per- 
kins declared that "wind tunnel de- 
velopment may be as costly as develop- 
ment of research planes. There are two 
schools of thought on that subject.” 

Meanwhile, says Perkins, pilot-scien- 
tists are taking over where wind tunnels 
leave off, to personally investigate un- 
known phases of high-speed flight. 

Agency Urged For 
Jet Fuel Research 

Creation of a research institute to 
coordinate efforts to improve rocket 
and jet engine fuels is proposed by 
Dr. Fritz Zwicky, Cal Tech professor 
and director of research at Aerojet En- 
gineering Corp., Azusa, Calif. 

"There is no agency in the U. S. 
which has at its disposal the data on 
rates of chemical reactions which are 
vital to workers engaged in develop- 
ment of new jet engines,” Zwicky de- 
clared in an article in Chemical and 
Engineering News "Neither is there any 
agency which possesses the necessary 
personnel and the scientific apparatus 
to accumulate such data with sufficient 

He points out that one of the major 
problems in jet fuel development is how 

to fast reaction in propellants. “While 
fast reaction must take place in the 
combustion chamber under the condi- 
tions prevailing there, the propellants 
must nevertheless be inert in storage 
and in the feed system of the jet engine. 

Noting that many jet propellants 
generate smoky exhausts, Zwicky says 
it is possible to make any propellant 
combination smokeless, even if the 
combination produces solid exhaust 
products. Solution of this problem, he 
adds, would greatly widen the choice of 
suitable propellants for jet motors of 
all types. 

“Knowledge of the kinetics of chem- 
ical reactions is not only important in 
the field of jet propulsion but in dozens 
of other fields,” Zwicky said. "Basic 
knowledge gained on reaction rates is 
likely to shed light on problems arising 
in entirely different fields, and support 
for an institution to gather such data 
might be forthcoming from different 
sources.” 


ENGINEERING FORUM 


Spray Plane 

Con . . . 

I am somewhat amused by your article 
"What a Spray Plane Should Have,” by 
A. Howard Hasbrook in the Feb. 13th issue. 
With the box giving his impressive qualifi- 
cations and right to author such an article, 
I question his ability to judge our needs for 

This so-called development of an "ideal" 
plane is doomed to failure like the old Vidal 
safety plane of the '30s. Why? Because the 
development section, or people like Mr. 
Hasbrook, completely ignore the operators 
of this type of aircraft, and their desires. 
After all, aren’t they the ones that devel- 
oped the business, know the needs and in 
the end will or will not buy? 

For example, it is a known fact that a 
monoplane takes longer to get off the 
ground than a biplane. Who likes to fly 
with the load behind and the engine in 
front, like being in a sandwich in event 
of trouble. There are a hundred other things 
that don’t make sense in this article. 

The best plane that was ever built for 
agricultural flying was the old Travelair and 
there isn't a pilot who ever flew one that 
won’t agree. Many are still in use, and why? 
Because they combine most of the features 
liked by pilots and in addition to this they 
work and work hard. There is a basis for a 
development group, a proven design, one 
that everyone likes, and something that the 
men in the industry will buy. 

Let us have a few articles by the men 
that run these operations and pay the bills. 
By men that know what they want and who 
aren't even consulted. Sure, development of 
a new plane is fine, but when the tiling 

money and we’ll end up right back where we 

Charles H. Branstetter, Jr., 
General Manager, 

Branstetter Flying Service, Inc., 
Sacramento, Calif. 


Pro . . . 

The article referred to by Mr. Branstetter, 
Jr., was prepared for the express purpose of 
emphasizing the more serious limitations of 
aircraft presently available for agricultural 
work, and to present design proposals rela- 
tive to increasing pilot safety and decreasing 
overall operating costs. 

From the "tone” of his letter, he appar- 
ently feels this material was "just pulled out 
of a hat.” Actually, it entailed much time 
and work: Research into causes of fatal and 
serious injuries sustained by agricultural 
pilots; interpretation of CAA statistics con- 
cerning various causes of dusting and spray- 
ing accidents; investigation of maintenance, 
repair and "lost time” costs suffered by 
operators; discussions with operators and 
pilots of their likes, dislikes and suggestions 
for improvements; examining the problem 
with Mr. Fred Weick, of Texas A & M, 
who is now developing an agricultural plane 
along the lines suggested by dusting oper- 
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President and General Manager of Eastern Air Lines 
Credits SAME SET OF DEPENDABLE CHAMPIONS with 


tion as recent as a year ago. Also, to 
its credit can be added that during its 
life it was one of the spark plugs (none 
of which were changed) that helped 
carry myself and party on our Latin 
American Tour during August of 1949.” 




“THIS SPARK PLUG is one of the 

set of thirty-six (36) which operated 
in the #4 engine #75737 in Eastern Air 
Lines’ new type Lockheed Constella- 
tion #115A for 811 consecutive hours 
of trouble-free operation. This amount 
of operating time, which is most un- 
usual, based on an average cruising 
speed of 300 MPH, is equal to approxi- 
mately 243,000 miles, or almost ten 
times the distance around the world 
at the Equator, and during this period 
the spark plug fired approximately 
sixty million times. This type of service 
from a spark plug is remarkable even 
c'ilamp'~oZ “hud SiJtl when compared to the type of opera- 
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SUPPORTING ELECTRIC 
AND HYDRAULIC LINES 
MARMAN T-BOLT CLAMP OSLO IN 
CONJUNCTION WITH HARNESS CUP 
AND BRACKET PROVIDES EFFICIENT 
MEANS TO ATTACH ELECTRICAL AND 
HYDRAULIC LINES TO LANDIN6 GEAR 
STRUT. THIS ASSEMBLY PROVIDES HIGH 
SECURITY AGAINST VIBRATION WITH 
MINIMUM COMPLEXITY. 


AJAR MAN 

MTM PRODUCTS CO. INC. 


ro2?™m rHSr/c * UBBE * 

TUBE TO BEADED OUCT 

HARMAN UNIVERSAL CLAMPS 
CONNECT FLEXIBLE DRAINAGE TUBE 
TO STAINLESS STEEL OUTLET 
? “ MP ***C!AUY RECOMMENDED 
FOR INSTALLATIONS WHERE HEAVY 
£TI' ON ' ,K ****/tAlt SHAPE AND 
CORROSION ARE FACTORS. 
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a(ors; discussions with Hugh De Haven, 
Director of Crash Injury Research at Cor- 
nell Medical College, relative to designed 
crash protection; drawing on the writer's own 
experience as a dusting operator and pilot, 
wherein he did obtain some experience 
pertinent to the cost of operating and main- 
taining, in airworthy condition, the type of 
aircraft beloved by Mr. Brarotettcr-cxperi- 
enee, too, in paying high pilot compensation 
insurance premiums; and finally, having a 
very personal demonstration of the little 
crash protection afforded by present-day agri- 
cultural planes. 

Replying directly to Mr. Branstctter's 
expressed objections, the writer wonders 
whether he is "amused" by the probably 
preventable 97 deaths of experienced duster 
pilots and the serious injury of 77 others? 
Or by the total destruction of half a million 
dollars worth of aircraft engaged in agricul- 
tural activities. 

And he might well have checked with an 
aeronautical engineer before he stated such 
a "known fact" concerning the relative take- 
off advantages of biplanes versus mono- 

Many duster pilots are flying "sand- 
wiched" between engines and hoppers, ac- 
cording to record, and injuries sustained in 
such craft invariably result from the head 
striking the instrument panel, or the spine 
fracturing when the pilot's body and the 
seat hit bottom. Very few injuries stem 
from hopper location. ’ 

Because the greater part of the article is 
concerned with suggestions which if incorpo- 
rated in whole or in part in agricultural air- 
craft. would not only help to save lives but 
would also directly benefit Mr. Branstetter 
is well as other operators through decreased 
maintenance, repair, and operating and in- 
iurance costs, the writer fails to understand 
Ms reference to the "hundred other things 
that don't make sense." 

And the writer is sure that the "develop- 
ment section" and others concerned with 
improving agricultural aircraft, such as Mr. 
VVeick of Texas A & M, and the CAA. 
would appreciate any concrete proposals or 
suggestions that Mr, Branstetter might take 
the time and work to offer. 

A. Howard Hasbrook, 
Aero International, 

Kings Park, Long Island. 
New York. 


Cites Early Copter 

Apropos the article “Convertaplane In- 
terest Grows Fast" (Aviation Week, Dec. 
26, 1949), here’s an item you may not have 

"The first patented machine of such type 
(helicopter) in this country was that of 
Martinis Nelson in 1861. It consisted of a 
steam engine and propeller adjustable for 
vertical and forward motion.” This is 
quoted from page 172 of "The First Cen- 
tury of Flight In America." by Jeremiah 
Millbank, ft.. Princeton University Press, 
1943. 

This type of thing always brings to mind 
Emerson’s crack about all his best ideas be- 
ing stolen by the ancients. 

Dwight W. Huntington 
Box 9775. Los Feliz Station, 
Los Angeles 27, Calif. 
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Industry Benefits From 4-0-4 Sales 

TWA, EAL purchase of Martin plane could bring 
industry-wide revival of interest in transport market. 


The revival of orders for a version of 
the Martin twin-engine transport may 
well permit the aircraft industry to make 
further recoveries of the huge develop- 
ment costs that have gone into its com- 
mercial projects. 

► Demand Down, Costs Up— As the 
war came to an end, no less than five 
aircraft manufacturers made all pos- 
sible haste to introduce separate entries 
for the commercial field. In retrospect, 
it is now clear that the anticipated de- 
mand for new transports was grossly 
over-estimated. Another serious mis- 
calculation, which became evident as 
time went on, was the mounting costs 
necessary to complete the actual de- 
velopment and initial production of 
these new-type transports. 

Original engineering and develop- 
ment budgets contemplated a total cost 
of from $3 to S5 million to put a suc- 
cessful prototype into production. Sub- 
sequent experience revealed that such 
costs ran upwards to $40 million. 

► Martin Story— The Glenn L. Martin 
Company was among the first to come 
forward with a postwar transport de- 
signed to meet commercial airline re- 
quirements. In fact, its 2-0-2 was the 
result of a desire to meet specifications 
advanced by Air Transport Assn. 

Since its inception, this entire project 
has taken an estimated $40 million from 
the Martin treasure. Only 31 2-0-2s 
were sold. 

► Good Idea Went Wrong— It is now 
recognized that one of the factors re- 
sponsible for the huge Martin develop- 
ment cost was the company decision to 
place its model in actual line production 
without benefit of a prototype. It was 
hoped that considerable expense would 
be eliminated by this short-cut. 

As events turned out. however, the 
engineering flaws that developed in 
actual manufacture had to be corrected 
on the assembly line at a far greater 
total cost. 

For the most part, the Martin com- 
pany took its loss, on the twin-engine 
transport project during 1947 and 194S. 
Accordingly, it would appear that, from 
an accounting standpoint any produc- 
tion profits realized from the building of 
the 65 4-0-4s for Eastern and TWA. 
may not be faced with anv amortization 
charges for past development costs. 

In other words, having absorbed its 


heavy development charges in past years, 
Martin may now be expected to be re- 
lieved of such imposts on subsequent 
deliveries of this type aircraft. 

► More to Come?-It is likely that ad- 
ditional orders for the 4-0-4 may accrue 
to Martin. In the first place, both East- 
ern and TWA have options to purchase 
additional planes in this category. More- 
over, with the endorsement of this trans- 
port by these two major carriers, a num- 
ber of additional airlines faced with the 
problem of replacing outmoded DC3s 
or needing new twin-engine equipment, 
may be expected to be prospects. 

Deliveries of the 4-0-4s however, may 
not become a factor in the Martin sales 
figures until 1951 and 1952. 

► Convair Story— Consolidated Vultee 
Aircraft Corp. has yet to recover the 
bulk of its development costs on its 
commercial transport version, the Con- 
vair-Liner. It is estimated that more 
than $30 million has been lost and 
charged off in recent years on this 
project. 

In this instance, the company in- 
curred huge initial losses as a conse- 
quence of underpricing its product. 
Tin's in turn was presumably done to 
break the ice in obtaining orders. But 
this very action helped discourage new 
orders. For example, with American and 
a few others buying the initial Convair- 
Liners at about $225,000 each, it was 
difficult to persuade other airlines to buy 
the same product at more than $500,- 
000 . 

All told, about 1 1 5 Convair-Liners 
were sold to U. S. carriers with more 
planes placed in foreign airline service. 
Obviously, the TWA and EAL orders 
eliminates these carriers from the Con- 
vair picture. The failure of extensive 
sales to materialize for its twin-engine 
commercial transport may be implicit in 
Convair’s action in turning Airfleets, 
Inc., its wholly-owned subsidiary, free 
as an independent entitv. 

► No Leases— Airfleets, Inc. was formed 
more than a year ago as a finance com- 
pany to purchase Convair-Liners from 
Consolidated Vultee and lease them to 
airlines with the option ultimately to 
purchase the planes. 

Airfleets hoped to raise a substantia] 
part of the needed capital requirements 
through loans from the Reconstruction 
Finance Corp. Negotiations at one 


time were reported as "fairly well ad- 
vanced for the lease of planes to certain 
airlines." The management even de- 
clared that it “hopes to dispose of not 
less than 100 Canvair-Liners through 
the facilities of the finance company. ’ 

It would be a serious mistake, how- 
ever, to assume that Convair may be 
written off as a factor in the commer- 
cial transport market. The company’s 
initiative in joining forces with General 
Motors in the development of a turbo- 
prop transport may yet cause the pendu- 
lum to swing its way. 

► Boeing Story— Further convincing evi- 
dence of the expense of introducing a 
commercial transport is borne out by 
the experience of Boeing Airplane Co. 
with its Stratocruiscr program. The 
company fully expected to realize a 
profit on this project when it was first 
launched in 1945. 

For one thing, much of the basic en- 
gineering development bad been previ- 
ously accomplished on the military 
version. Further, the company sur- 
rounded its commercial program with 
protective safeguards. Unlike other air- 
craft builders, Boeing exacted substan- 
tial deposits and progress payments on 
its transport orders. And the usual pro- 
tective provisions such as escalator 
clauses were incorporated in its sales 
agreements. 

Firm orders for 55 planes were re- 
ceived from four American carriers and 
two foreign lines. Deliveries were first 
expected to start in 1947. Various modi- 
fications and comprehensive tests in- 
itially delayed this project. A major 
strike at the company’s Seattle facility 
further postponed delivery schedules. 

These events caused Boeing a total 
loss on the Stratocruiscr program of 
$15,400,000 up to Sept. 30, 1949. It is 
possible further losses will be entailed 
and attributed to the final 1949 quarter 
and perhaps for 1950 periods as well. 

► Douglas and Lockheed— Far more 
fortunate in their commercial transport 
development programs have been Doug- 
las and Lockheed. Both companies went 
through the same initial costly engineer- 
ing and development programs. How- 
ever, sufficient orders were subsequently 
received by Lockheed and Douglas for 
their Constellation and DC-6 series, re- 
spectively, to make both projects profit- 

It is fair to note that much of the 
development costs leading to the tre- 
mendous losses incurred on the various 
commercial transport projects was 
cushioned by tax credits built up by the 
profitable operations of the war years. 

It is the absence of such a “cushion” 
now which will make aircraft manufac- 
turers hesitate before they embark upon 
the development of any new commer- 
cial transports in the absence of a guar- 
anteed market. — Selig Altschul 
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AIR FORCE CONTRACTS 

GE Gets Bulk of January Awards 
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AIR TRANSPORT 

NAL Future Again Before Board 

But more than one carrier is concerned as whole industry 
watches case as a test of CAB’s power. 


National Airlines' future as an inde- 
pendent operator was again placed in 
the balance last week. The Civil Aero- 
nautics Board-after a year's delay— re- 
opened hearings which may lead either 
to the carrier's dismemberment or to a 
satellite position in the orbit of Pan 
American Airways. 

The whole airline industry has a 
stake in the outcome of the proceeding. 
For, besides the direct effect on NAL, 
the case is considered a test of CAB's 
power to reshape the airline route pat- 
tern in accordance with its concept of 
current economic needs. 

Here’s how it all began: 

The present dismemberment case 
dates back to September, 1948, when 
CAB instituted an investigation to de- 
termine whether it is in the public in- 
terest for National’s routes to be divided 
among Pan American, Delta, Fastem 
and other carriers. At the time of the 
Board's order, a long Air Line Pilots 
Assn, strike was draining NAL’s re- 
sources. 

► Industry Protests— CAB’s action set 
the industry on its ear. Other airlines 
agreed the Board had no power to order 
transfer of NAL’s routes and properties 
against the company’s will. Even so, 
PAA, Eastern, Delta, Capital, Chicago 
& Southern, Braniff, Northeast and 
Colonial argued that they should re- 
ceive part or all of National’s routes if 
CAB brought about the dismemberment 
indirectly through use of mail pay or 
suspension powers. 

NAL President G. T. Baker bitterly 
denounced CAB’s dismemberment ac- 
tion. He said National had consistently 
been one of the country’s low-cost, 
profitable operators. Company officials 
hinted that CAB’s move was political, 
and designed principally to pressure 
NAL into settlement of the pilot strike. 

The Air Transport Assn, said CAB’s 
order was demoralizing to the industry, 
and raised doubts in the minds of in- 
vestors as to the value of route certifi- 
cates. To this CAB Chairman Joseph 
J. O’Connell replied soothingly that the 
investigation was only “exploratory” in 
character. He said that after "CAB 
reaches a decision in this case it will 
then determine what further action may 
be necessary to have its conclusions im- 
plemented." 



FAR-FLUNG one-plane service routes. 


► Deal With PAA— Settlement of the 
ALPA strike late in November, 1948, 
failed to shake CAB’s determination to 
go ahead with the NAL investigation. 
But National threw the case into tur- 
moil in March of 1949, when it signed 
an agreement with Pan American and 
W. R. Grace & Co. If CAB approves, 
this would give the latter two companies 
virtual control of NAL through pur- 
chase of a 48 percent stock interest. 

Baker, whose 22 percent stock in- 
terest in NAL would melt to about 12 
percent under the deal with PAA and 


Grace, denies that National would lose 
control of its own destiny under the 
arrangement. He contends that the 
PAA and Grace stock interests in Na- 
tional would merely make the inter- 
changes more effective. 

Under the pact, PAA would get the 
right to operate its planes from New 
York to Miami over NAL’s routes. Air- 
craft of Pan American-Grace Airways 
(jointly owned by PAA and W. R. 
Grace) would be operated from Miami 
to Washington and New York. 

► Dismissal Refused— National said the 
interchange and stock sale agreement 
removed any possible need for continu- 
ance of the dismemberment probe, since 
it strengthened NAL and offered a satis- 
factory solution to the problem being 
investigated by CAB. The Board re- 
jected NAL’s request to dismiss the 
case, but decided to consider the PAA- 
Grace-National agreements along with 
the dismemberment proceeding. 

Hearings, which were adjourned a 
year ago, are being resumed. 

A year ago main interest in the case 
centered around the possible cannibali- 
zation of National’s routes. But now 
attention is focused on NAL’s close re- 
lationship with PAA. Eastern and 
Braniff are particularly suspicious of the 
NAL-PAA deal. 

Adding to Eastern’s apprehension 
over its East Coast routes is the still- 
pending Pan American domestic route 
case. A CAB examiner in February, 
1948, recommended that PAA be certifi- 
cated for restricted operations between 
New York and Miami, but CAB has de- 
layed its decision in the proceeding. 

► Squeeze Seen— Last summer, EAL 
President E. V. Rickenbacker sug- 
gested that PAA worked a “squeeze" on 
National during negotiations on the 
equipment interchange and stock sale 
pact. Rickenbacker said PAA President 
Juan Trippe told Baker that if National 
didn’t agree to the interchange. Pan 
American would work a deal with 
Eastern. 

This month. Eastern suffered a set- 
back when CAB temporarily approved 
(for 60 days) an agreement whereby 
Pan American agreed to charter certain 
of its aircraft to National for flights be- 
tween New York and Miami. Purpose 
of the charter deal is to provide Na- 
tional with supplemental equipment 
during its best traffic season. PAA air- 
craft in the past have been ferried with- 
out payload by Pan American from New 
York to its Miami maintenance base. 

PAA flight crews will operate the 
planes (Constellations, DC-4s and pos- 
sibly Stratocruisers) between New York 
and Miami, but NAL will book passen- 

f :rs through its regular ticket offices. 

oth PAA and NAL stewardesses will 
be aboard. NAL will pay PA 40 percent 
of the gross revenues of each flight. 
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G. T. Baker 


National is permitted to charter the 
PAA aircraft only for use as extra sec- 
tions on regular-rare flights which have 
been booked to 85 percent capacity or 
more. Only five one-way flights weekly 
are permitted under the arrangement, 
and the use of PAA equipment may not 
be advertised. 

► Baker vs. Behnckc— ALPA, which is 


strongly opposed to equipment inter- 
changes in any form, joined EAL in the 
unsuccessful fi^ht on the NAL-PAA 
charter tieup. The union’s position re- 
minded observers that ALPA-NAL re- 
lations arc still touchy. 

NAL is the industry's greatest expo- 
nent of equipment interchanges. It has 
received approval of one such deal with 
Capital Airlines and has proposed others 
with Delta, Northeast, Braniff, Eastern. 
Colonial, Mid-Continent and Chicago 
& Southern, in addition to PAA and 
Panagra. 

Recently, NAL President Baker 
ruffled ALPA by firmly opposing re- 
establishment of the independent air 
safety board, an objective dear to the 
heart of union President David L. 
Behncke. Baker challenged Behncke’s 
motives in supporting independent air 
safety board legislation, stating that the 
ALPA leader’s objective is primarily to 
create a group which "he and AL.PA 
would be in a position to influence or 
control.” 

Baker said that "one of the industry’s 
gravest problems is its inability to ‘wash 
out’ pilots it regards as unsafe.” He 
added that this situation prevails "be- 
cause of Mr. Behncke’s influence, 
political powers and union strength.” 

► Business Improves— While Baker and 



QUICK WARM-UP 


United Air Lines is using this newly de- 
signed heat funnel at its Chicago shops to 

formerly required. At 5-above-zcro tempera- 
tures the funnel heats an engine to 50 de- 
grees within 20 minutes. Previously, using a 
25-ft. hose to direct warm air through the 
cowl opening, 60-70 min. were required. 
The lightweight metal funnel is about 40 in. 
long, with a mouth 28 in. in diameter. The 
mouth, padded with felt, fits snugly against 


cowl openings of DC-3s, DC-4s and DC-6s. 
Padded slots, 120 degrees apart, enclose the 
base of propeller shafts. At the small end 

nccts with heater and blower equipment in 
UAL's standard “comfortizer” trucks. Fun- 
nel is mounted on an adjustable supporting 
rod attached to the truck bumper. The 
heater delivers about 275 Btu’s per minute. 
The funnel can also be used for wanning 
mechanics who work outside in cold weather. 
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Behncke are still at odds. National is 
well aware that it can not afford another 
pilot strike. The walkout in 1948 was 
largely responsible for the carrier’s sys- 
temwide net loss of $1,876,000 that 
year. 

Last year, with the help of higher mail 
pay and aggressive traffic development 
(spearheaded by New York-Miami air 
coach services). National cut its loss to 
$20,730. Passenger revenues rebounded 
from $6,045,000 in 1948 to $11,340,- 
000 in 1949. 

Capitalizing on Florida vacation traf- 
fic, NAL did well during the first two 


miles, compared with 16,198,000 in 
the same month last year. In February, 
National flew a record 26,404,000 pas- 
senger miles, up 47 percent over 1949. 

O’Connell Would Tax 
Aviation Gasoline 

A 1.5-cents-a-gallon federal tax on 
high octane aviation gasoline, starting in 
1953, has been recommended by Civil 
Aeronautics Administration. Tax would 
go toward putting the federal airways 
on a self-supporting basis. 

In testimony before the House Inter- 
state and Foreign Commerce Commit- 


tee, CAA Administrator D. W. Rented 
estimated that the tax would yield 
$8,500,000 annually. Members of the 
House Appropriations Committee how- 
ever consider the CAA proposal in- 
sufficient and are pressing for a stiffer 
plan for assessing airway users. 

Other witnesses at the opening ses- 
sion of the Commerce Committee's 
hearings on the over-all transportation 
picture were: 

• Joseph O’Connell, chairman of the 
Civil Aeronautics Board, who called 
for a "rearrangement of existing air 
route patterns and airline stops so as to 
create a still more effective and efficient 
air transportation system.” He antici- 
pated an expanding market for unsub- 
sidized air transportation, with a long- 
range downward trend in fares. But 
he qualified that the Board disapproves 
fare cuts supported by government 
subsidy. He also opposed integration 
of CAB into an over-all transportation 
agency, declaring that air transport con- 
tinues to require special treatment. 

• Adm. De Witt C. Ramsey, president 
of Aircraft Industries Assn., who urged 
prompt initiation of a government-fi- 
nanced program for development of 
commercial cargo and transport pro- 
totypes. Pointing to England's leader- 
ship in the commercial jet field, he 
estimated that it will take the U. S. two 
to four years to build a specialized high- 
speed prototype and another two years 
of testing before production. 

Highlights of Rentzel’s testimony: 

• Prototype development. He sup- 
ported a program, approved by ACC and 
now before the Bureau of the Budget, 
under which the government would 
finance testing costs on commercial 
transport and cargo prototypes to stimu- 
late private development. He pre- 
dicted that jet power will gradually ap- 
pear in air transportation in this man- 

jet engines will be installed in 
existing transports; next, jet bombers 
will be converted to commercial use; 
and finally, completely new planes will 
be designed around jet power plants. 

• Scheduled air transportation’s future 
is bright, while non-scheduled opera- 
tors nave a rough road ahead, he 
thought. Rentzel estimated a six per- 
cent increase in passenger traffic and 
a 15 percent increase in cargo traffic 
for the scheduled carriers this year, over 
last year. Pointing out that last year 
irregular operators carried only one 
percent as many passengers and only six 
percent as much cargo as the sched- 
uled lines, Rentzel predicted increasing 
diversion of business from irregulars to 
regular carriers. 

• The lightplane field holds little im- 
mediate future promise primarily be- 
cause a plane has not been developed 
with a utilization value worth its cost 
and operational expense. 
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SOLVES MANY REMOTE 
CONTROL PROBLEMS 

The many production applications of 
Lcdex Rotary Solenoids vary from the 
dependable, snap-action tripping of air- 
borne bomb releases to the actuation of 
rugged, hydraulic valves in heavy duty 

Five Ledex Rotary Solenoid models 

from 114 to 3% inches. Predetermined 
rotation up to 95° can be engineered to 



NWA Plans More Air 
Coach Seat Capacity 

Northwest Airlines plans to convert 
a pair of its DC-4s to 66-passenger air 
coach service, augmenting its growing 
air coach fleet. 

Conversion of the two ships— which 
will go in service on the New York- 
Seattle run-is being handled by Grand 
Central Airport Co., Glendale, Calif. 
Work on the first plane is to be com- 
pleted by Apr. 15, the second Apr. 21. 

International Assn, of Machinists has 
approved a strike against NWA because 
of the work "farmed out” to independ- 
ent maintenance companies (Aviation 
Week, Feb. 20) . 

Seven File Atlantic 
Charter Applications 

The scramble for trans-Atlantic char- 
ter rights this summer is on again, and 
seven carriers seek special exemptions 
from the Civil Aeronautics Board to 
make the flights. 

Undeterred by CAB’s rejection of 
PAA’s ambitious Holy Year charter 
flight program under contract with 
Felix Roma (Aviation Week, Jan. 30), 
the latest applicants for exemption are 
primarily interested in carrying student 
groups abroad at reduced rates. 

• Transocean Air Lines, Oakland, Calif., 
wants authority to operate 64 or more 
roundtrip trans-Atlantic flights. It 
hopes to make 19 U. S.-Luxemburg 
trips for Youth Argosy, a nonprofit 
educational organization which pro- 
motes student travel abroad; and other 
group charter flights to London, Paris, 
Rome, Hamburg, Frankfurt, Oslo and 
Israel. 

• Seaboard & Western Airlines, New 
York, another irregular carrier, previ- 
ously asked CAB permission to carry 
a maximum of 10,000 people each wav 
over the North Atlantic in 1950 under 
contract with Youth Argosy. S&W 
also wants an exemption to carry Cath- 
olics to Rome under contract with 
Holy Year Pilgrimages, Inc. The com- 
pany’s newest request is to make four 
New York-Paris flights carrying students 
and teachers under arrangements with 
Switzerland’s University of Fribourg. 

Transocean and S&W flew thousands 
of students to Europe under contract 
with Youth Argosy in previous years. 

• Airline Transport Carriers, Inc., Bur- 
bank, Calif., transcontinental nonsched- 
uled operator, wants authority to make 
group charter flights between the U. S. 
and Europe this summer under contract 
agreements still being negotiated. 

• Resort Airlines, Southern Pines, N. 
C., certificated all-expense cruise oper- 
ator, has asked CAB permission to op- 



Bridgeport Upholstery Fabrics arc 
100 % wool, woven smooth as 
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AUTOMATIC PILOT 


erate group charter flights from New 
York to Shannon, London, Paris and 
Rome. Twenty-one DC-4 flights al- 
ready have been lined up to carry col- 
lege students and teachers, YMCA 
officials, Salvation Army personnel, 
etc. Sixty other flights would carry 
religious groups to Rome. 

• European Atlantic Airlines, Miami 
nonscheduled carrier headed by C. N. 
Shelton, wants authority to make nine 
all-expense DC-4 roundtrip flights from 
New York to Rome carrying educational 
groups, amateur photographers, etc. 

• Federated Airlines, Inc., New York 
nonsked, has asked CAB authority to 
operate 20 Chicago-New York-Europe 
DC-4 roundtrips under an agreement 
with the Student Travel Service, Inc., 
and seven New York-Europe round- 
trips under contract with the Interna- 
tional Study Tour Alliance, a nonprofit 
group. 

CAB had previously rejected Fed- 
erated's request to operate 395 New 
York-Rome roundtrip flights during 
1950 under contract with Holy Year 
Pilgrimages, Inc. (Aviation Week, 
Feb. 13). 

• The Flying Tiger Line, Burbank, 
Calif., wants permission to carry 1064 
Youth Argosy members between New 
York and Rome and 1000 others to 
Madrid, Lydda, Israel, etc., in 60-pas- 
senger DC-4s. 



Pioneer Signs With 
Stewardess Union 

Air Line Stewards and Stewardesses 
Assn, has signed its first employment 
pact with a feeder operator, and has 
negotiated pay raise agreements with 
two trunk carriers. 

Pact with Pioneer Air Lines, covering 
30 hostesses, provides pay raises and 
other benefits aggregating more than 
$350 a year each, according to ALSSA. 
It said that new scales, starting at $175 
monthly and ranging up to a maximum 
of $225 monthly during the fifth year of 
service, represent a 9.5 percent wage 

Continental Air Lines’ new scale, cov- 
ering 40 hostesses, ranges from $180 
monthly to start to $250 monthly after 
five years. This is a 5 percent increase 
over the previous level. 

A Chicago & Southern agreement 
covering 90 stewardesses provides a 
scale ranging from $185 monthly to a 
top of $255 monthly for domestic 
stewardesses and $205 to $270 for 
stewardesses on overseas and foreign 
flights. Average increase, ALSSA stated, 
was about 4.5 percent. 

BEA Copter Route 

(McGraw-Hill World News) 

London— Scheduled long-haul heli- 
copter service is to be started by British 
European Airways on June 1 . 

Using three-passenger Sikorsky S-51s, 
BEA will fly the 1 35-mile run from Car- 
diff. in South Wales, to Liverpool. Two 
roundtrip flights are planned each week- 
day. Fare will be about $9.80 one-way. 
The S-51's cruising speed is about 85 
mph. 

Standard Crash 
Blamed on Pilot 

Pilot’s descent below the prescribed 
minimum altitude while executing an 
instrument approach to Burbank Airport 
probably caused the Standard Air Lines 
C-46 crash near Chatsworth. Calif- last 
July 12. according to the Civil Aero- 
nautics Board. 

Westward-bound on a nonscheduled 
transcontinental flight from New York, 
the plane struck a mountain at 1890 ft. 
altitude— 430 ft. below the crest. Of the 
48 occupants. 35, including both pilot 
and copilot, were killed: and 13 were 
injured seriouslv. 

► No Malfunctioning-CAB said there 
was no evidence of mechanical or radio 
malfunctioning either on the plane or 
on the ground. It found that the flight 
descended below the prescribed mini- 
mum altitude just before starting or 
during a procedure turn preparatory to 
letting down to Burbank Airport. 

When it struck the terrain, the C-46 
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was about 1000 ft. lower than it should 
have been under prevailing weather con- 
ditions. Site of the impact was almost 
exactly on the outbound leg of the pro- 
cedure turn from the Chatsworth fan 
marker, and the plane’s direction was 
about as prescribed for that leg of the 
procedure turn. 

Mail Rates Down 
As Volume Climbs 

The 16 scheduled domestic trunk- 
lines carried the mails for 1 5 cents a ton 
mile less in 1949 than in 1948, accord- 
ing to Robert Ramspcck, executive vice 
president of the Air Transport Assn. 

Testifying before the House Inter- 
state and Foreign Commerce Com- 
mittee, which is making a general trans- 
portation inquiry, Ramspeck pointed 
out that the four largest airlines-Amer- 
ican. United, Eastern and TWA— re- 
ceive less pay per ton mile as their mail 
volume increases. Mail pay rate for 
smaller trunklines declines as the pas- 
senger load factor increases. Thus the 
higher volume of airline business in 
1949 cut mail pay charges to $1.12 
cents a ton mile, against $1.27 in 1948. 

Non-mail revenues of the domestic 
trunklines rose $125 million (42 per- 
cent) from 1946 to 1949. Last year’s 
passenger revenues were $43 million 
over 1948, although average fares, 
which had risen from 4.62 cents in 
1946 to 5.65 cents in 1948, fell off 
slightly to 5.60 cents last year. 

Average number of employes on the 
16 trunklines dropped from 68,145 in 
1946 to 56,915 in 1949. But produc- 
tivity rose sharply during the same pe- 
riod, with revenue ton miles produced 

f er employe climbing from 9534 in 
946 to 14,115 in 1949. 

More traffic and new equipment also 
helped reduce the industry’s revenue 
ton mile costs from 58.2 cents in 1948 
to 53.7 cents in 1949. 


SHORTLINES 


► Aerovias Intcmadonales Centro 
Americanas— Has asked CAB for a for- 
eign air carrier permit to operate from 
Managua, Nicaragua (its home base), 
to Miami, and from Managua to New 
Orleans via Havana. Application has 
Nicaraguan government backing. 

► Air France— Will start regularly 
scheduled nonstop Constellation serv- 
ice between New York and Paris on 
Apr. 7. Flight takes about 12 hr. 

► All American— On Mar. 7 celebrated 
its eleventh year of scheduled air serv- 
ice in the Middle Atlantic area and its 
first anniversary of conventional pas- 
senger feeder service. Company handled 
over 85,000 passengers in the year 



Whenever custom-built, high-speed gear boxes, 
special gear assemblies, actuators, precision-quality aircraft gear- 
ing, or other special parts and assemblies are needed, the aviation 
industry finds Western Gear Works has the experience and 
facilities required. 

Pacific-Western aircraft products are found in all 
types of aviation applications— in testing laboratories, on ground 
installations, in modern airplanes and in the plants that build 
them. Why not make use of our 50 years of experience, and the 
finest gearmaking facilities in the West? 




Write, wire or phone your nearest Pacific-Western office. 
Plants at SEATTLE, SAN FRANCISCO, AND LOS ANGELES 
Sales Representatives at PORTLAND, SALT LAKE CITY, 
HOUSTON AND WILMINGTON 
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PIASECKI 
Helicopter Corp. 

Morton, Pa., Philadelphia Suburb 


ended Mar. 7 and expects substantial 
traffic gains in 1950. 

► Compania Dominica na de Aviacion— 
Has asked CAB for a foreign air car- 
rier permit to fly from Ciudad Trujillo, 
Dominican Republic, its home base, to 
San Juan, Puerto Rico, and Miami. 
Pan American Airways holds 340 of the 
carrier's 1000 shares of outstanding 

► National— Is seeking a CAB certifi- 
cate to operate scheduled and/or non- 
scheduled flights from Miami and West 
Palm Beach, Fla., to West End and 
Nassau, Bahamas, British West Indies. 

► Northwest— Has asked CAB for an 
exemption to serve the Chinese Na- 
tionalist city of Taipeh, Formosa, on its 
Tokyo-Manila link. NWA was forced 
to suspend service at Shanghai in May, 
1949, because of the Communist ad- 
vance. . . . Carrier has a record adver- 
tising budget of $1,200,000 this year. 

► Resort Airlines— Is seeking CAB per- 
mission to operate from Miami and 
Palm Beach, Fla., to West End, Grand 
Bahama Island. 

► Trans-American Airways— The trans- 



I CONTRACT 
[*""l MACHINING 



continental nonscheduled carrier flew 
6502 revenue passengers 14,042,930 
revenue passenger miles in 1949 and 
showed an operating profit of $30,831 
on gross revenues of $563,688. Based 
at Burbank. Calif., the company is 
headed by Edward Ware Tabor and 
uses C-46 and DC-3 equipment. 

► Transoccan— Aircraft Engineering and 
Maintenance Co., Transocean subsid- 
iary, has completed the Air Force over- 
haul contract started in June, 1948, 
and plans to bid on other military work. 
AEMC was one of three civilian air- 
craft overhaul concerns selected to work 
on planes used in the Berlin Airlift. 
It had a peak employment of 1842 
persons at Oakland, Calif. 

► Trans-Pacific— Tlie Honolulu-based 

carrier has asked CAB for a certificate 
amendment permitting the carriage of 
mail. TPA was certificated in January, 
1949, to carry passengers and cargo 
only in competition with Hawaiian 
Airlines. But it has lost money since 
starting regular service last June and 
has asked for a $150,000 Reconstruc- 
tion Finance Corp. loan. TPA owns 
5 DC-3s. 

► TWA— Plans to stop service at 
Springfield, Ohio, and Richmond, Ind., 
because of insufficient traffic when its 
temporary permit expires next Sep- 
tember. It will also drop Lima and 
Findlay, which were certificated tem- 
porarily to TWA in 1947 but have re- 
ceived no service because of inadequate 
airports. The company wants CAB to 
grant one-year service extensions at 
Mansfield and Marion, O., and a three- 
year extension at Zanesville, O. 

► United— February traffic topped that 
of the same 1949 month in all cat- 
egories. Passenger miles rose 1.5 per- 
cent, mail ton miles 4 percent, express 
ton miles 12 percent and freight ton 
miles 3 percent. . . . UAL’s 600 stew- 
ardesses now average nearly 26 months’ 
service. A year ago most were leaving 
in about 18 months with matrimonial 
objectives. 


CAB SCHEDULE 
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Searchlight Section 

• BUSINESS • OPPORTUNITIES • EQUIPMENT— USED or RESALE 



OPPORTUNITY 

£ For fixed base opera- 
tor or allied aviation 
business. 

READING MUNICIPAL AIRPORT 

Reading, Penna. Phone 3-7228 

Apply to Melvin H. Nuss 


POSITIONS VACANT 


HELICOPTER I 


POSITIONS WANTED 




EXPERIENCED ! 




FIELD SERVICE ENGINEER 


le E.E.M.E. or AX.. a< 


MR. J. ARTHUR JOHNSON, Employment Manager 

MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 

2753 Fourth Avenue South Minneapolis 8, Minnesot 


Openings for DESIGN ENGINEERS 

We have several immediate openings for design or development 
engineers. Mechanical and electrical engineers with considerable 
experience in design of instruments or control preferred. Excellent 
opportunities with leading manufacturer of automatic controls. Attrac- 
tive salary. Location: Minneapolis. 

Contact J. ARTHUR JOHNSON, Employment Manager 

MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 

2753 Fourth Avenue South Minneapolis 8, Minnesota 


GRUMMAN GOOSE EXECUTIVE 



C-47 AND 

DC-3 PARTS 

1114313 
1119088 & 9 
2114315 
5114462 & 3 
5116872 
5206005 & 1 

Link 

Coupling 
Base Assy 
Bracket 
Flap Assy 
Ring Cowl 

Man 

Others 

Savings— La 

ge— Quantities 

AIR CORPORATION OF MIAMI 

Box 262 

Miami Springs, Fla. 


AIRCRAFT i ELECTRONIC 
EQUIPMENT 

As a leading supplier we offer a 

BRAND NEW INSTRUMENTS 

I INSTRUMENTS 



WUX Great Neck, N. Y. 

INSTRUMENT ASSOCIATES 


d VETERANS APPROVED 


CHARLES TUCKER 
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STRICTLY PERSONAL 

WASHINGTON, D. C. 

Joe Geuting, manager of AIA’s Personal Aircraft Council, is back at the office 
several days a week after an enforced hibernation due to illness. . . . 

His former co-workers on Aviation Week’s staff got a telephone bulletin from 
Bob Hotz, now public relations manager for Pratt & Whitney at East Hartford. 
It's a third boy, Robert Lee Hotz. That "Lee" bespeaks the old Potomac 
influence. . . . 

Merrill Armour, who was assistant chief examiner in CAB's safety offices until 
Jan. 1, is thriving as Washington counsel and assistant general manager of Aircraft 
Owners & Pilots Assn. here. 

Friends learn Monty (J. Monford, if you must know) Richards has resigned 
from AIA in Los Angeles. Future plans are indefinite. . . . Recent election of 
Radford Mobley, Washington correspondent of Knight newspapers, as president 
of the National Press Club, marked the second time in three years that a member 
of Aviation Writers Assn, moved into the top spot of the country’s biggest press 
club. Warren Francis, Los Angeles Times correspondent here, was the first. 

Maj. Gen. Archie Old, Jr., who once took a strato-chamber test "hop” with 
Av. Week’s Alex McSurely out at Wright Field, is moving to Ft. Worth from his 
post as commander of the Atlantic MATS division at Westover AFB. He becomes 
deputy commander of Maj. Gen. Roger Ramey’s 8th Air Force, and friends say 
it won’t be long till the word “deputy” is removed. 

Chris Clarkson, British civil air attache, who works hard for the press people 
here and is well liked, is about to get delivery on a de Havilland twin-engine Dove, 
for use of the British Embassy in Washington and, by sheer coincidence, to show 
us Americans what our cousins are turning out in the way of small transport aircraft. 

Interesting sidelight on the New York area helicopter case is that two former 
CAB chairmen, L. Welch Pogue and James M. Landis, are opposing attorneys in 
the case for the two contenders. . . . 

Now it's the Goss Plan. AIA’s press chief here, Bert Goss, is promoting it 
modestly at informal gatherings. We think it would cut congressional debate, and 
bring results. The plan: Take up a collection among U. S. aircraft companies, buy 
a new British Comet (this would increase trade), and deliver it intact to the 
Russians. Presto, we'd have a jet transport prototype bill out of the hopper by 
Easter. 

Carl Ward was in town this week. He is an aviation consultant for the Rocke- 
feller interests, but spends about a quarter of his time as a director of Cornell 
University. . . . Fred Neely, that beloved pillar of authoritative aviation writing, is 
doing a special stint of Sunday feature articles for the Washington Star on major 
aviation issues and developments. . . . 

It's a baby girl for the Colin Scott Hersheys. Mrs. H. says with two boys 
already, she had to order a girl this time. She couldn’t go through the cowboy 
stage again. Scott is a PR specialist at EC A here. 

The celebrated Capt. P. V. H. Weems will get a hefty slice of navigating. The 
retired Navy officer and founder of Weems System of Navigation left the other 
day for London on PAA, starting a trip around the world to study the aviation 
business everywhere. And ADMA’s latest bulletin says between London and 
Australia he will navigate a plane being flown there for delivery by his son, 
Lt. Comdr. George T. Weems, USN. Son George is “taking the long way home” 
from a tour of duty with the RAF in London. 

Crusty Vice Admiral John M. (Black Jack) Reeves, Jr., has another big job 
mapped out for him, we hear. He’ll retire May 1 as chief of Naval Air Training. 
Then the dope is he will he recalled immediately to become Navy Inspector 
General (if we can believe the Navy would use that Army title). If the business-like 
way he used to run Naval Air Transport Service is any clue we would guess the 
Navy is in for some new efficiency. 

J. Malcolm Smith has taken over here as United Air Lines' executive assistant, 
succeeding Tom Davis, who moved into the Commerce Dept, as assistant secretary. 

-R. H. W. 


WHAT'S NEW 


New Books 

“The Aeroplane Directory of British 
Aviation— 1950” is a complete guide to 
British and Dominion aviation, their air 
forces, ministries, organizations, airlines, 
manufacturers, flying clubs, societies, 
and airports. 

This volume also is a who’s who and 
who’s where of British aviation, con- 
taining a biographical section describing 
over 1300 personalities. 

Published by Temple Press, Ltd., 
Bowling Green Lane, London, E. C. 1, 
574 pages, price 10/6d. 

“Jet Propulsion — Turboprops,” by 
Volney C. Finch, professor, Stanford 
University, is a companion volume to 
the. author’s, "Jet Propulsion— Turbo- 
jets.” 

Copiously illustrated, the book treats 
development, design, construction, oper- 
ation, and evaluation of the turboprop, 
and is aimed for students. Covered are 
applications of this type power plant in 
medium-haul airliners at ranges of less 
than 1000 mi. 

Included are chapters on gas turbine 
blade path, turbine blade ring analysis, 
turbine disk design and stress analysis, 
fluid dynamics of compressors, and de- 
sign of axial-flow and centrifugal-flow 
compressors. 

Published by The National Press, 
273 Broadway, Millbrae, Calif., approxi- 
mately 280 pages, price $5. 

“Making Inventions Pay” by Louis 
Keeley gives practical procedures for 
making money out of your ideas. Stor- 
ies and anecdotes of successful inven- 
tions are included. The book describes 
practical ideas and also those that are 
not, how to offer an invention to a 
manufacturer, how to offer your ideas 
to your employer, how to finance your 
own company, how to produce, adver- 
tise and sell your product, and how to 
protect your invention. 

Published by Whittlesey House, 330 
West 42d St.. New York 18, N. Y., 
price $2.95. 

“Writing the Technical Report” by 
J. R. Nelson, professor emeritus, Col- 
lege of Engineering, University of 
Michigan. Given are step-by-step pro- 
cedures for compiling a successful and 
clear technical report, from how to 
analyze the type of report to choosing 
the best form and style, organizing ma- 
terial, use of figures, tables and anno- 
tations. 

Published by McGraw-Hill Book Co., 
Inc., 330 W. 42d St., New York 18, 
N. Y., 388 pages, price $3.50. 
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Just out! New edition of 


World’s 

Leading 

Aviation 

Annual 





NEW 1949-5 0 EDITION I 

JANE’S 

All the World’s Aircraft 

Compiled and edited by 
Leonard Bridgman 


MILITARY AVIATION: Presents a record of 
the air forces of all nations, together with 
details of their organization, bases, training, 
equipment, and reproduction of national 
markings. Standardized presentation of data 
makes reference simple. 

CIVIL AVIATION: Lists names and addresses 
of the aeronautical departments — associations 
— transport companies— flying clubs — charter 


1 the 


of the 


AEROPLANES: Aeroplane section inclu 
scores of illustrations and three-view gent 
arrangement drawings. All the facts : 
figures on type, wing, fuselage, tail ui 
landing gear, power plants, accommodati 
armament, equipment, dimensions, weigl 

AERO ENGINES: Detailed information on 
propulsion, propeller turbine, gas turbi 
piston engines. Gives tabular data on ty 


10 DAYS' FREE EXAMINATION 


McGRAW-HILL BOOK C 
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EDITORIAL 


Washington Rouncl-Up 


Symington Looking Afield 

Inner circles of the Democratic Party concede that Air 
Secretary Symington is looking about. He’d like another 
missionary job. The Atomic Energy Commission intrigues 
him. Party men say he might be tempted to try to become 
a Missouri senator if he could forego a primary. Finletter is 
being thought of as a possible Symington successor. But 
Symington has proven time and again that he is a shrewd, 
smart infighter with a brilliant sense of publicity and timing. 
He has come out on top against tough odds. It is our edi- 
torial opinion that aviation will be a big loser if he leaves 
his present post. 

PAA-AOA Case 

Best guess is that CAB will approve Pan American’s ac- 
quisition of American Overseas. But don’t forget that 
TWA's headquarters are in Missouri. We hear that Tru- 
man will okay the deal if TWA can be pacified. This 
argument is bolstered by close observers who say TWA 
didn’t fight the case nearly as hard as expected. Press 
reports weeks ago claimed PAA would hire Clark Clifford, 
until recently one of the President’s top aides. That’s not 
quite it. But Truman probably will hand Clifford the 
neat job of working out a deal that both PAA and TWA 
will accept. Truman will approve any reasonable agreement, 
it is said. 

Whitney & Davis 

C. V. Whitney, Undersecretary of Commerce, is show- 
ing keen interest in aviation and wields power. He took 
over the membership of Air Coordinating Committee for- 
merly held by John Alison, Assistant Secretary. However, 
the new Assistant Secretary, Tom Davis, inherited Alison’s 
NACA chair and was sworn in last week. Davis has been 
handed routine matters for Inland Waterways in addition to 
his air duties. 

Peep-Holes in the Iron Curtain 

Deterioration of U. S.-Bulgaria relations has shut off one 
of the two best sources of information about aviation and 
other activities behind the Iron Curtain, Washington in- 
siders say. One other important channel is still function- 
ing— but for how long, no one knows here. 

Greatly Exaggerated 

Walter Winchell proclaimed the imminent end of the 
B-36 program on an otherwise quiet Sunday evening. He 
forecast the substitution of the Northrop Flying Wing. 
Northrop stock went up next day but lost its gams when 
all reliable reports indicated the B-36’s death was greatly 
exaggerated. Industry people here surmise Winchell got 
a rumor that the B-52 (or "intercontinental bomber”) was 
to be cut back, and drew a hasty conclusion. All the evi- 
dence here is that with various gadgets the B-36 will stay 
in the picture indefinitely. 

Hard-Boiled Auditors 

Even dues of Aircraft Industries Assn, are coming in 
for scrutiny of auditors for the military services. Navy 
accountants in the New York area are questioning whether 
the full amount of one airframe company's payments to 


the trade association can be considered an allowable cost. 
The year concerned in this one case is 1948. Auditing offi- 
cials say government aircraft contracts specifically state 
that costs of certain activities cannot be allowed, yet the 
association is believed to conduct some such activities. 
Therefore, should some percentage of the firm’s dues to the 
association be disallowed? 


Aiken Leaving Washington 

There seems little doubt that Paul Aiken, second assistant 
postmaster general, will leave Washington soon to start 
mending political fences in Kansas. Although Kansas hasn t 
elected a Democratic senator in a coon’s age, Mr. Aiken 
apparently believes he can ride in this time on the coat- 
tails of the Brannan plan. Few in aviation will be sorry 
to see him leave. He has been an obstructionist in things 
aviation. 


Johnson Still Entrenched 

Defense Secretary Johnson has made powerful enemies, 
especially on Capitol Hill, but there is no evidence that 
he is still not firmly entrenched with Harry Truman and 
Democratic leaders. We would discount rumors to the 
contrary. 


Shadow of Coming Events? 

Routine approval by CAB of a 60-day charter deal between 
Pan American and National startled the airline industry. 
NAL can carry its overflow passengers on PAA airliners 
which otherwise would be deadheading between New York 
and PAA’s maintenance base in Miami. There are restric- 
tions, as pointed out in the story on NAL elsewhere in this 
issue of Aviation Week. But some industry skeptics were 
suspicious. They point out that this gives NAL Strato- 
crusiers "overnight,” that it is bound to react to NAL’s 
prestige as these overflow passengers describe their flights, 
that Stratocrusiers obviously will make the run faster than 
Eastern’s Connies, and that the whole affair will make it 
easier for CAB to approve the long-contested PAA-NAL 
interchange application. CAB people say nonsense, and that 
if the - taxpayers can be saved even some of the cost of 
deadheading flight, while serving the public better, then who 
can complain? 


Railroad Lobbying — and Air 

Association of American Railroads reports under the 
lobbying law that it spent $194,000 in 1949. Only five other 
organizations spent more. 

According to Congressional Quarterly News Features 
report, published in the Congressional Record, the Trans- 
portation Association of America received $371,000 last 
vear and spent $309,000. National Federation of American 
Shipping allocated $84,000. 

Aircraft Industries Assn, stated it did not believe its 
activities fall within the scope of the lobbying law. It 
reported receiving $684,891 in 1949. "Expenditures for 
purposes which may be attributable to lobbying included 
$12,666 to Hill & Knowlton, Inc.; for salary of Bert C. 
Goss, association public relations director, $13,647.” 

Air Transport Assn., filing under protest, listed expendi- 
ture of $15,584 for expenses possibly construed as lobbying. 

Robert H. Wood 
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The new Sperry H-5 Gyro-Horizon features the fastest 
gyro erection device yet developed to help transports 
reduce ground time and gain flying time. The initial 
erection cycle is completed in 30 seconds after the main 
switch is turned on . . . permitting immediate take-off. 
This advanced artificial horizon promotes airline 
schedule reliability by thus expediting take-offs, saving 
valuable time on routine stops and turnarounds. 

The erection device which makes this possible operates 
in conjunction with a small remote power control unit. 
Other design changes feature latest developments for 
increased reliability and longer service life. Improved 
dial with larger miniature airplane increases angle of 


vision 40% . . . giving the pilot clearer visibility, easier 
and more accurate 'readings of bank and pitch. 

When the Gyro-Horizon is paired with the Sperry 
Gyrosyn Compass, the pilot gets attitude and directional 
indications he can rely on. Result . . . precise attitude 
and directional control regardless of visibility. 
other features of the H-s. Non-tumbling. . . no caging 
devices needed. Freedom of roll through 360 degrees. 
Gyro won't tumble even during a complete loop. 

This new Gyro-Horizon is another example of Sperry’s 
advanced research and engineering timed to today's 
advanced aviation service. Our Aeronautical Department 
will be glad to supply complete information. 
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— the Red Elastic Collar effectively seals 
against liquid and gas pressures .. , assures REUSEABILITY! 


Again, ESNA has met the demand of airframe and com- 
ponent manufacturers — providing an extra high, light 
weight, all-metal cap, for the ESNA hex and anchor nut 
types shown above, with sufficient cap height to insure 
full clearance for AN-3 and AN-4 bolts or AN-509 
screws. 

The extra height of this new ESNA design offers 
greater flexibility for production line use due to the 
depth of screw-thread penetration it permits. This means 
a single screw length may be specified — to join sections 
with permissible variations in thickness equal to the 
extra height of the new ESNA K3 Cap Nut. Simplifica- 
tion in purchasing and assembly call-outs result. 

Another design feature of great importance 
is the pressure seal formed by the famous Red 


Elastic Collar and the new cap. ESNA manufacturing 
specifications require that all type K3 Cap Nuts with- 
stand external or internal liquid and gas pressures of 
80 PSI minimum . . . without leakage. 

And, like all Elastic Stop Nuts, the new ESNA K3’s 
provide dependable protection against vibration ... do 
not damage bolt threads . . . and maintain precise adjust- 
ments, even after repeated re-use. 

HERE'S A CHALLENGE: Send us complete details of 
your toughest bolted trouble spot. We’ll supply test nuts 
— FREE, in experimental quantities. Or, for dimensional 
data sheet on the K3 line, write: Elastic Stop Nut Cor- 
poration of America, Union, New Jersey. Rep- 
resentatives and Agents are located in many 
principal cities. 



ELASTIC STOP NUTS 



